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Red spider damage can be prevented, thanks to the new 
acaricide DUPHAR TEDION V-18 with outstanding and 
specific properties as proved by extensive laboratory and 


field tests. DUPHAR TEDION V-18 kills summer eggs and Je * 

larvae. Its features are: r | re) p 
Great killing power e No dam- vi3 
age to crops e Long period of \ 
eV 


VN 
| 
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activity e Selective e Non toxic 


yy 


e Great penetrating power 


DUPHAR AGAINST RED SPIDER 


on apples, citrus, vine, cucumbers, cotton, hops, 
tea, carnations, peaches, pears, plums, watermelons, 
beans, bananas, coffee, tomatoes. 





* FREE LITERATURE 


Apply for free literature, extensive data 
and full reports. Write to N.V. PHILIPS- 


DUPHAR TEDION V-18 is a product of N.V. 
PHILIPS-ROXANE Pharm.-Chem. Ind. ,,DUPHAR", 
ROXANE Pharm.-Chem. Ind. ,DUPHAR”, manufacturers of 2, 4,5-T, Colloidal Copper BHC, 
P.C. Hooftstraat 173C, Amsterdam, Holland. Lindane and formulated pesticides. 
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N.V. Philips-Roxane Pharmaceutisch-Chemische Industrie "DUPHAR” Amsterdam -Olst-Weesp/! olland 
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Increase your profits with this powerful, economical formulation 


Brush and brambles, weeds and woody plants can really 
cut into your profits. When they encroach on valuable 
pasturelands and cultivated areas, when they foul 
irrigation ditches and obstruct rights-of-way, they must 
be destroyed. Weedone Brush Killer 64 is the proven 
way to rid yourself of such undesirable and costly 
growths. ; 

On millions of acres throughout the world Weedone 
Brush Killer 64 has achieved sure, effective and com- 
plete brush clearance. It does the job safely, too, for this 
low-volatile formulation containing the butoxy ethanol 
esters of 2,4-D and 2,4,5-T does not injure susceptible 
Plants nearby. Further, it is nonpoisonous to humans 
and animals. 

Weedone Brush Killer 64 can be used either as a 
foliage or basal spray. It is also extremely effective for 
the control of regeneration on cut stumps and for the 

g of large trees, and can be applied at any time of 
the year. It mixes with oil or kerosene, emulsifies in 
water, ar 1 combines with oil-water mixtures for air- 
plane app ication. 

Developed and patented by the American Chemical 
Paint Company, which pioneered the weed and brush 
killing industry, Weedone Brush Killer 64 is only one of 
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many effective formulations ACP offers. To meet a 
specific problem you might, for instance, need Weedone 
Industrial Brush Killer, which was specially developed 
for utilities and other industrial users in the clearance 
of rights of way, powerlines, railroads, etc. 

In all brush control projects, insist on Weedone 
Brush Killer 64 or one of the other dependable ACP 
products. 





WEEDONE BRUSH KILLER 64 KILLS 
OVER 100 WOODY PLANTS, INCLUDING: 





Acacia spp. Mesquite Blackberry 
Prickly pear Leitero Willow 
Commiphora spp. Marabu 

ee ss Chemicals 











Write for free brush killer bulletins 
and the name of your nearest dealer 


ACP 


AMERICAN CHEMICAL PAINT CO. Ambler, Pa., U.S.A 


Pioneers in Agricultural Chemicals 
Originators of 2,4-D and 2,4,5-T and Aminotriazole Herbicides 
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TO ADVERTISERS 


Blocks for use in advertisements in 
WORLD CROPS, which are sent to us 
from outside the United Kingdom must 
be labeiled : 
‘For reproduction in an advertisement in 
a British Trade journal. For return or 
destruction after use. No commercial 
value. Reference BO/31505/32.’ 











The fight against pests 





With already too many mouths to feed, the world cannot possibly owe pests a 
living. The farmer, striving each year for better crops and higher yields, can 
afford Jeast of all this crippling form of taxation. 


Agriculture has declared war on pests. It is a global war. And we of Fisons 
Pest Control Ltd. are proud to be in the thick of it. Every year our Chesterford 
Park Research Station develops new spray chemicals to root out and destroy 
the predatory weed, insect, and fungus, wherever it may be. Always the aim is 
for precision, and for ease of application, so that crops of every kind, in every 
land, may the more readily receive the protection they need. 


For information on any pest in any part of the world, and how best to control 
it, write to Fisons Pest Control Limited, Overseas Department, Fison House, 


95 Wigmore Street, London, W.1. 


FISONS PEST CONTROL LIMITED 


Fisons for good farming... everywhere 
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»-».:a tractor with 





wider appeal than ever 


eee & kK Ke OK * 


THESE JOB-PROVED FEATURES 
WEAN MORE FOR YOUR MONEY 


New B.M.C. 3-cylinder 2.55 litre 
diesel engine develops 37 b.h.p. 


5-speed gearbox gives versatile speed 
range from 4 m.p.h. for planting to 
14 m.p.h. for road work. 


Interchangeability of parts with 4- 
cylinder model facilitates servicing. 
Unit construction eases maintenance. 


Five sources of power for both Cate- 
gory | and 2 mounted implements. 


Lights optional extra. 
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NOW, NUFFIELD UNIVERSAL FARMING brings you the outstanding 
new Nuffield Three, the smaller tractor that does practically every job 

on any farm. Yet it’s cheaper to buy and far cheaper to-run. That gives it 
a special appeal for the smaller farmer—and for the farmer who operates 
two or more tractors. For full details, send for the fully illustrated 
specification folder, or better still, get your dealer to arrange 


a working demonstration. 


Cs) THREE 


FOUR 


The Nuffield Universal Four is available with a 3.4 litre Diesel or Petrol or Vapourizing Oil Engine as specifieJ, 








and for heavier conditions there is also the 


UNIVERSAL 
tee 


NU . : , 
UFFIELD EXPORTS LIMITED, COWLEY, OXFORD, ENGLAND. London Office, 41, Piccadilly, London, W.!. Authorized Distributors throughout the World. 
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AVELEY DEPOT 


Ford industrial engine units are a sound 
proposition for many agricultural equipments 
. .. combine harvesters, irrigation pumps, crop 
dryers, mowers, fruit sprayers and special 
tractors. Simple design, modern flow-line 


production methods and common interchange- 
able parts contribute to the low cost of these 
high efficiency engines. And remember, every 
Ford engine is fully backed by a World-wide 
Spare Parts Service Organisation. Take your 
choice from a wide power range. . . Diesel 30 


Please send me technical brochures of Ford *PETROL 
preset Industrial Engines. The maximum B.H.P. required 
eer | eee r.P.M. Also, please send details of 
the following equipment powered by Ford Units. 


FORD MOTOR COMPANY LIMITED 
SOUTH OCKENDON 


to 86 b.h.p. and Petrol 21 to 87 b.h.p. (12-hr. 
rating) . . . in which are included the engines 
which power the world famed Fordson Major 
Tractor and Thames Trucks. 
DIESEL ECONOMY 

—have you considered the replacement of exist- 
ing power units in your implements and trucks 
with the famous Ford 4D Diesel engine? You'll 
have the unique advantages of economy, long- 
life and low running costs . . . plus the best 
service in the World! 





Wherever you are, whatever your problem, we 
are at your service. For further details of 


OE > 


INDUSTRIAL 
ENGINES 


and the agricultural implements they power, send 
the coupon to your nearest Ford Dealer 
or direct to 





PARTS DIVISION (G51) 
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for insecticides 
weed killers, brush killers 

















DIAMOND'S extensive facilities for manufacturing and DIAMOND AGRICULTURAL CHEMICALS " 
distributing agricultural chemicals for weed control, brush eer Technical Grades 
control and insect control benefit formulators of pest- LINDANE. .. | Wettable Powders ; 
icides, and £ BHC Dusts, Solutions 
, armers and cattlemen throughout the world. - + « ¢ USpulstitahle Concentrates 
DIAMOND ALKALI COMPANY, long associated with 2.4-D ‘Sa 
high quality chemicals, is one of the world’s large manu- and Butyl Esters 
facturers of basic herbicides and insecticides. The name 2,4,5-T } Butoxy Ethoxy Propanol Esters 
DIAMO : : A (low volatile type) 
ND itself is your automatic assurance of the best ane 
the : : Ci + «= +« iticide 
market has to offer. Write for literature and use our BUNTROL 40. | Wheat Seed Protectants 
technical consulting service for your special problems. 80-20. . . . Grain Fumigant f 
Your inquiries are welcome. 


Diamond Alkali Company 


Export Sales Division 
Room 1605, 99 Park Avenue, New York 16, N.Y., USA. 
Cable: DIAMALKALI 
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CONDUCTIVITY 


urER‘w | Georg Simon 


Cat. No. 11750 
Designed to give a direct 


indication of the purity 
of distilled and deionised 
waters, this small 
Conductivity Meter is 
capable of driving re- 
corders and controllers. 
The standard range is N 


0.1-100 micromhos. 































Never allowed his attention 





to rohm; 


MASTER Thus, high-minded persistance 
ad — Discovered the Law of Resistance! 


Pye can justly claim to 
be the leading manu- 
facturer of pH equip- 


ment in this country and ’ : 
this, their latest model, has There’s the recipe for success for 







been designed to incorporate P 
EVERY refinement that could be required in the modern you! No women, no drink, no 
laboratory. Full temperature compensation, 11” scale P 
length and a really versatile range of accessories are telly—and a touch of genius! 


amongst the features provided. 


Fortunately, because of the help 
that they get from instruments, 
modern scientists can lead a 









































normal life and make discoveries 
of importance. Well up among 
the instruments that help them 
are Pye Scientific Instruments. 
i 
‘2 
oe awe! ; 
==> Py2*) ¢ ons 
o 
OE: 
@ ’ 
+. 
These craftsman-built instru- 
ments are designed by men who 
° know and appreciate the prob- 
MILCOMETER lems of research worker and 
o & —eEY— engineer alike—which is why the 
Oe deukhy of ie ae Georg Ohms of today get their 
/ gives a ly indicati . 
| @ eeemaeiee ant instruments from W. G. Pye. 
i mastitis approach. Scaled 
ea for two temperatures, 
'. a ~ an? oad comme -te. Please address complaints about this advertisement or 
\ . indicators show green requests for information on Pye Chemical or Physical 
. - for safe, yellow for 
~ nat! doubtful and red for Instrumentation to :— 
mastitis suspect milk END 
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W.G. PVE & CO. LTD., crantA works, NEWMARKET ROAD, CAMBRIDGE 


Telephone : Cambridge 54411. Telegrams : Pye-Cambridge , 
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shadow on sweetness 


Afternoon lies heavily humid on the watery green 
flatlands of Bengal. In the rutted roads a furnace 
breath spirals the soft dust, stirs the feathers of the 
scavenging kite. In the lacquer blue sky great vul- 
tures swing slowly: water-buffaloes wallow in the 
shallows of the many tentacled river. And in the 
fields, jute is verdant, rice sprouts, sugarcane surges 
. . . kKnuckle-jointed, spear-leafed, tall-stalked in 
many colours . . . red, yellow, green, purple. For the 
earth of Bengal is rich earth, and its crops can be 
rich too. 

Yet for years a shadow has lain across its sugar 
fields — caused mainly by the sugarcane borers 
Chilotraea infuscatella and Scirpophaga _nivella. 
These voracious burrowing caterpillars, larvae of 
inconspicuous grey moths, swarm in the cane in 
plague proportions, for the local conditions—which 
provide cane at all stages of growth throughout the 
year—make life sweet for borers to feed, breed and 
multiply. But not for farmers, who frequently see 
whole areas of cane reduced to dry, useless stubble— 
and who live permanently with disaster staring them 
in the eye. 

To solve this problem, which had defeated genera- 
tions of individual Bengali farmers, the authorities 
in Pakistan took positive action—with endrin, devel- 
oped by Shell. This powerful foliage insecticide was 
applied by aircraft as a spray at 0.2 lb. per acre 
twice during the season, and the results were re- 
markable. Infestation was reduced from 45°, to 2°%,, 
with resultant increases in both quality and yield. So 
impressive were the endrin-effects, in fact, that more 
aircraft have been ordered to assist sugarcane 
growers still further in coming years. 


With Shell endrin, success in Bengal is sweet indeed. 





ENDRIN, ALDRIN, DIELDRIN, D-D AND NEMAGON ARE fue PESTICIDES FOR WORLD-WIDE USE 
WZ 


} ry “ 2 
tt WT XS NEN , || For further information apply to your Shell Company. 
DGE . } ie | Issued by The Shell Petroleum Company Limited, London, E.C.3, England 
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WAR ON TWO FRONTS 


In tropical Africa and elsewhere 
Mysto Sprayers are prominent in 
the battle for better living, 
helping to fight both disease and 
hunger. 


On the Gold Coast Mysto Sprayers 
combat the Simulium fly whose 
bite causes the terrible River 
Blindness. And for anti-malarial 
mosquito spraying the Mysto is 
used all over the world. 


In West Africa the Models here 
illustrated are specially popular 
with small farmers. With them 
they fight the menace of black 

pod and capsid bug, restore health 
to their cocoa trees, raise food 
production. 


Mysto Sprayers range from a 
simple syringe to a battery outfit. 
The manufacturers’ Export 
Development Department will 
gladly supply details and illustrated 
ists on request. 


W. T. FRENCH & SON LTD 


MYSTO WORKS, BIRMINGHAM /é 
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this cornfield was robbed of nourishment 
by choking weeds. 


UNION CARBIDE has distributors in principal cities 
throughout the world. UN ION 


Learn how CRAG Brand SESONE will 
increase your crops. 


Send this coupon today for complete 


information, H VO-.2 


Name 


CRAG--~SESONE 


prevents weeds 


Weeds steal fertilizer, light and moisture from the ; 
crops. Don’t feed weeds...prevent their growth with ‘ 
CraG Brand SESONE, (formerly known as 
Herbicide-1). CRAG Brand SESONE kills the 
seeds of weeds as they sprout. 


Crops grow better and yield more when CRAG Brand 
SESONE keeps them free from choking weeds. 
With CraAG Brand SESONE, you save up to 75% of 
hand weeding because the weeds are killed 
as seedlings... before they grow. ‘ 











TRADE-MARK 

















Ria) crac Brand 
SESONE the cornfield ‘ 
was left free of . 
weeds, with crop 
greatly increased. 











Street Address 





City 





Country 
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CARBIDE 





chemicals 


CHEMICALS DEPARTMENT 
UNION CARBIDE INTERNATIONAL COMPANY 


Division of Union Carbide Corporation 


30 East 42nd Street, New York 17, New York, U.S.A. 
Cable Address: UNICARBIDE, New York 


The terms CraG, SESONE and UNION CARBIDE are trade-marks of 
Union Carbide Corporation, 
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DEHYDRATED VEGETABLES 
FRUITS and HERBS 








Asparagus, carrots, cabbage (red, 


green, white, savoy), celery, 
french beans, green peas, horse- 


leeks, 


potatoes, 


radish, onions, garlic, 


parsley, tomatoes, 


GERMANY 


turnips, spinach, brussels sprouts, 





+) beetroots, scorzoneras 


, 


Mushrooms, champignons, 


chanterelles 


Medicinal herbs, seasoning herbs, 


mint 


Bilberries, rose hips, rowan berries, 


apple rings 


Dehydrated meat 
boned chicken and beef 


FOR 
EVERY 
PURPOSE 


diced, sliced, kibbled, 


granuloted, flaked, grated, 


IN NORTORF AND BUTTENHEIM 


or in powdered form. 






Quick Frozen Foods Division 


vegetables and fruits : 


brussels sprouts, spinach, french 


beans, green peas, parsley, 


potatoes, mushroums, bilberries 





PLEASE WRITE TO HEAD OFFICE: 


FOOD FACTORIES 


BRUCKNER-WERKE 


RO MMAN DEP SRSBELC SCH A FBT 





Asia House, Hamburg II, Germany 


Cables: briicknerwerke 





Telephone: Hamburg 32 68 7/ 
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We've solved // 


many problems in 
our time and it might well 
be that some problem quite similar to yours 
has already been examined in our laboratory 
or in actual field use. Our research and 
development organisation is always at if 
industry’s service, ready at any time 
to tackle your job. 


J. HARRISON CARTER 


offer a wide range of 


) AEE 
/ pores 


i EDGE RUNNER MILLS 


Machinery for manufacturers of : 
Agricultural Chemicals, Bone Meal 
Bone Flour, Milling, Animal 


Feed 


' — 

> A ro 
L$ UNSTABLE: BEDS:ENGLAND 
1191/2 


TELEPHONE: DUNSTABLE 
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This ENTIRELY NEW Peter Standen 


BEET MASTER 


LEAVES ALL OTHERS STANOING / 


The Beet Master harvests more beet per hour, is more unit and a top saving unit of completely new and revolu- 
economical in operation and has all those plus features that tionary design. 
farmers have been waiting for. 





When using the top saver, tops are severed from beet 
The Beet Master operates efficiently and speedily under without touching the ground and are left in a 100%, condition 
the worst of conditions on all types of land and produces for grazing or silage. 


well topped clean beet. i 
The Beet Master, owing to running on ball races, is of 


It is the most advanced precision made sugar beet harvester extremely light draught and well within the capabilities of 
of the century, running and rolling on ball bearings, oil any medium powered tractor. 


and dust sealed and pre-packed with grease for life. : : 
The Beet Master has been designed to incorporate all 


The Beet Master incorporates the most advanced topping safety devices and guards for protecting the operator. 






THE MACHINE WHICH LOOKS GOOD — AND IS G00D 


AVAL UMA ALLA 
MAKE A BIG CASH SAVING! 


4 






Consult your dealer today on how you can 


avail yourself of this great offer 





INSPECT THESE MACHINES AND OTHER FAMOUS STANDEN 
IMPLEMENTS AND SEE THEM IN ACTION AT THE SMITHFIELD 
SHOW, STAND No. 2 ON THE GROUND FLOOR. 


F. A.. STANDEN & SONS LTD., tereward works, Ely, Cambs. Tel: Ely 2871-2-3 
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ELEPHANT BRAND 


MACHINE 
SICKLES 


Machine sickles of guaranteed 
accuracy, made from finest quality 


steel with expert workmanship, 


























are yours when you buy Elephant 
Brand. Prompt delivery of all 
popular patterns. The Elephant 
Brand range of machine parts 
also includes :— 


Sections (Mower, Binder, 
Combine) ; Rivets ; Backs ; 
Heads ; Cultivator Points, 
Shares and Hoe Blades ; 
Root Cutter Knives ; Potato 
Ridgers ; Plough, Harrow 
and Drill Discs ; Disc 
Coulters ; Mouldboards in 
soft centre and solid 

steel. 


SMITHFIELD SHOW 
2nd-6th December, 1957 
Earls Court 


We extend a hearty welcome to 
all friends to visit us on our 
Stand 350, Section C (gallery). 


" W. TYZACK SONS & TURNER LTD 


LITTLE LONDON WORKS * SHEFFIELD : ENGLAND 


NONPAPEIL 
Cables: Tvzock Sheffield 


Telephone $1066 


ELEPHANT BRAND — established 1812 





xiv 











NDSDHODSSD DODD D< KC KKK KKK Ke 
V 19 
y y 
v 
y y 
4. WO famous | 
ny 
y 
Y © y 
y IrmMs : 
”4 Vi 
y y 
y * * y 
| join forees | 
V V 
"4 \ 
4 Vi 
"4 \ 
Vv y 
y} With the amalgamation of The Villiers y 
y Engineering Company Limited and J.A. Yi 
\Y4 y 
y Prestwich Industries Limited, two of the most 
y famous names in the small-engine field are 
y brought together into one organisation. This : 
y) concentration of resources and experience y 
V will lead to improvements in efficiency and V 
y economies in production to the benefit both y 
y of manufacturers and users of the many x 
D4 machines fitted with VilliersandJ.A.P. Engines. n 
A A 
hes 
ws f 
A f 
ee ee ee ee f 
rN) f 
iN j 
N f 
A f 
A f 
N i 
mn * * % 
rN ; 
iN f 
rN ; 
; | 
R AND ; 
N 
MW i 
« f 
rN > : 
A f 
i 
a itt tt he ea Nn ctl 
” THE VILLIERS ENGINEERING CO. LTD f 
i WOLVERHAMPTON f 
A A 
A 











NS SDDS SD D DDD DDD —RR RRR RRR RE 


World Crops. Dev ember 195: 


























mito rll ts To Tm, 


World 











It is really enormous how much power a tractor needs for breaking the soil and other 
f ; heavy work. The HANOMAG K 320 has got it: a pull of 13,760 lbs. — yet its fuel 
k consumption is only 0.9 to 1.3 gallons per hour. 





















It is childs play to manipulate the HANOMAG K 320. The engine temperature is « 
maintained at the most favourable level regardless of load and weather conditions by the 
b, unique HANOMAG two-way cooling system. Engine and gearing are efficiently 

\ protected from mud, water and damage by an armour plated bottom. The virtually 
indestructible tracks on six twin-collar rollers resist the heaviest wear and tear. 


In the HANOMAG K 320 the engine cannot be killed even when surmounting obstacles 


% suddenly met. This is due to the favourable torque curve which is a characteristic feature 
/ of HANOMAG two-stroke diesels: the torque rises when the engine speed falls. In short, 

i with a HANOMAG K 320 you work less hours, with better results and at reduced cost. 

j There is a HANOMAG crawler tractor for every size of farm. A network of carefully 


selected works-trained service agencies is at your disposal at all times. , 


It PAYS to run HANOMAGS 


da wwe owes= 


To: HANOMAG, Hanover, W. Germany 
Please send full particulars of tractors 
of approzv.... sons SO 


AN 


Address 
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x See us at Smithfield Show, Stand No. 41. 
(~~ 
‘e, 

NO RAIN... . he’s not worrying 


he’s invested in 


RIGHT 
EEF NEST “TD. 


SPRINKLER IRRIGATION 












| Nay | 
ah 


Write for fully illustrated literature: WRIGHT RAIN LTD., RINGWOOD, HANTS, ENGLAND, or WRIGHT RAIN AFRICA (PTY.) LTD., BULAWAYO, S. RHODESIA 





































































































Do YOU Grade your Commodities at a Profit? 


GUNSON’S 
SORTEX 


PATENTED AUTOMATIC ELECTRONIC COLOUR SEPARATOR 


Will sort for you by colour for approx. 1/6 per ton 


@ Sturdy, self-contained @ Single or Batch operation 

@ Width 17" Length 45" @ Good spares service 

@ Height 60° @ Clean & simple to use 
Model, Type G.2. which has been tested under conditions of tropical 
heat and humidity by the British Government, will sort to any set 
degree Coffee and all edible beans, peas, maize, various nuts, i.e. 
ground-nuts, almonds etc. We would welcome a 2 |b. sample for 


sorting and invite you to call personally at our London Works for a 
working demonstration 


R. W. GUNSON (SEEDS) LTD. 


(PATENTEES AND SOLE MAKERS) 


20/21 ST. DUNSTAN’S HILL: LONDON E.C.3 - ENGLAND 


U.K. Patent No. 617276 U.S.A. Patent No. 2536693 and other World Patents Tel: MiNcing Lone 1077 
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HUDSON 
Three Disc Plough 


Here is a plough that has been used successfully in i 
difficult ploughing territories throughout the world, 
under the toughest of Soil conditions. Adjustments 
have been kept to a minimum to ensure that the imple- 
ment is simple to operate, in fact, once set it can be 
successfulfy worked by unskilled labour. The disc 
angles are such as to render the plough ‘ greedy’ for 
work, 10 in. being an easy furrow depth for it. 

The discs themselves are made of toughened steel to 
withstand shocks and ensure long life. The implement 
is Suitable for attachment to most makes of Tractors 
with three-point hydraulic linkage. 








Suitable for attachment to: j 


Fordson - Hanomag - Nuffield - Lanze - Zetor - Massey Harris 








THE TWO-DISC PLOUGH International - Fiat - Case - Marshall - Steyr and other makes of 
Tractors of similar horse power and linkage. 








The two-disc plough 
is similar to its 
larger brother and 
has been developed 
for the  smalier 
wheeled tractor, fit- 
ted with three-point 
linkage. 





Salopian Ajax and Demeter trailing disc ploughs 
will penetrate any depths without crabbing. Anexceptional 
clearance is provided between the discs, giving wide deep 
furrows. There are no obstructions to gather trash. The 
Ajax and Demeter ploughs are strongly recommended for 
heavy-duty work. 

















SKH S. K. H. & SON (fcoson'2"son'") PREES, Nr. WHITCHURCH, SHROPSHIRE. tel.: prees 331-5 


Export Office: KENT HOUSE, MARKET PLACE, OXFORD CIRCUS, LONDON, W.!. (Proprietors: RUBERY OWEN & CO., LTD., P.O. Box 10, DARLASTON, STAFFS) 
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Wil SEE als OE A EO BO etl Es LEI ES 
The No. 101 threshes a full 10-ft. swath quickly. Handy grouped-controls, full-vision forward and rear, make cutting and unloading eosier. 





No other 10-foot combine gives you as many big combine features 








as the McCormick International No. 101 Harvest-Thresher! 









The new 10-foot McCormick International Self-Propelled through separator, rotary straw rack, opposed action clean 
No. 101 Harvester-Thresher has every modern big combine ing. and a large 22-inch variable-speed cleaning fan. The 
feature to help you harvest more grain easier, faster and engine and 40-bushel grain tank with self-leveling auger a" 
more profitably. And, it has been field-proved around the top-mounted. All adjustments are easy to get at and only fi 
world in every crop and condition. points need daily lubrication. 

No other 10-footer gives you so much: dependable 55 horse- Talk to your IH dealer. Have him show you why the 
power from the powerful 6-cylinder IH engine . . . on-the-go new McCormick International Self-Propelled No. 10! 
speed control from 1 to 13 mph . . . big-capacity 28-inch Harvester-Thresher is your best buy in a 10-foot combine. 
wide by 22-inch diameter rasp-bar cylinder with straight- Or write direct for free literature. 

1 Time-saving team: McCormick ig tee ye ee ’ 
i) International No. 101 loads new 
International 160 A-Line truck f 






equipped with grain body. 














RE 
INTERNATIONAL j 
HARVESTER 
















INTERNATIONAL 
HARVESTER 


INTERNATIONAL HARVESTER EXPORT CO. 
180 N. Michigan Ave., Chicago 1, Ill., U.S.A. 
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ol «a DEADLY TO INSECTS 


The wt offers greater control with greater safety 
Tr art 
y fv When you bring MALATHION into your insect control programme you'll 


soon discover its advantages over other insecticides, MALATHION gives a 


y the more efficient insect control, affords extra protection for your workers 
. 10! and avoids residue problems. MALATHION is fatal to a host of insects that 
bine. infest fruit and vegetable crops, flowers, ornamentals and farm buildings. 


It is the only phosphate insecticide that makes safe handling easy. It is 
compatible with most other spray materials and its residues disappear 
’ quickly. Mataruion kills flies too—even those resistant to other 
insecticides, 
British-made MALATHION is available in insecticide 
preparations from your local dealers. 


, For countries outside the Commonwealth please write to 


ff AMERICAN Granamid COMPANY 


AGRICULTURAL CHEMICALS DIVISION 
30, ROCKEFELLER PLAZA, NEW YORKK 20, N.Y. 





. 






MAtaruion is the sarer all-purpose insecticide 


CYANAMID OF GREAT BRITAIN LTD 


FARM AND HOME DIVISION, BUSH HOUSE, LONDON, W.C.2 
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THE HEIL co. 


Established 1901 
Export Office: 3000 W. Montana Street 
Milwaukee 1, Wisconsin, U.S.A. 
Cable Address: 
HEILCO, Milwaukee, Wis., U.S.A. 


HEIL DEHYDRATOR 
preserves forage nutrition ... 











A flash of heat from the Heil De. 
hydrator dries forage crops to 
about 8 percent moisture, captur. 
ing and preserving vitamins and 
nutrients for highest quality feed, 
Dried forage, fed to poultry and 
livestock, produces better eggs 
quality milk and meat. It has an 
even higher protein and vitamin 
content than sun-cured crops. 


Dehydrators built by Heil evap. 
orate from 5,000 to 15,000 pounds 
of moisture per hour, producing 
1,000 to 4,000 pounds of dried 
forage. Heil Dehydrators are also 
used for drying vegetables and 
fruit by-products and industrial 
wastes. Write or cable for details, 














Hydraulic dump bodies. Refuse and garbage collectors. Milk pick-up and storage tanks 
and petroleum tanks. Oil and gas-fired furnaces and conversion burners. 


Heil plants at Milwaukee, Wis.; Hillside, N. J.; and Lancaster, Pa., have more than one million 
square feet of manufacturing space and produce quality products for more than 50 different 


businesses and industries. 














IMPORTANT FEATURES INCLUDE: 


TOUGH ALL-STEEL CONSTRUCTION 

CONVERTIBLE FOR ONE, TWO OR THREE FURROWS 
INDEPENDENT LEG ADJUSTMENT 

FURROW WIDTH AND DEPTH EASILY ADJUSTED 


ISHER 
UOMPRHRIES 


There’s just no stopping the 


5 


also Beet Harvesters 


FISHER HUMPHRIES & CO., 
Telephonz: Crudwell 275 


FISHMER psc ptoucu 


THE ROUGHER THE GOING THE 

BETTER THIS TOUGHEST OF PLOUGHS 
SHOWS ITS PACES. ROCKY OUTCROP, 
OVERDRY LAND, SHARPLY SLOPING 
HILLSIDES, RECLAMATION WORK—THESE 
ARE ALL THE SAME TO THE FISHER DISC PLOUGH. 


. 


Ridgers 


LTD., 


Cultivators 


CRUDWELL, WILTS. 


Telegrams: Implements, Crudwell 








ploughs 


Harrows 
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OUTSTANDING IN DESIGN 
AND PERFORMANCE 

With more than 50 years’ experience in the manufacture of maize 
shellers, Ransomes are able to offer today machines which are un- 


surpassed for large output, long life and first-class performance 
under widely varying conditions. 


The large illustration shows an all-metal machine 30 in. wide which ' 
will deal with husked or unhusked cobs with equal facility, and can ; 
“MOON” Sheller easily be adapted for kaffir corn, sorghum, sunflower, etc. Cob : 
elevator and refuse blower are included in the price. 





The “ Moon” is a unique cylindrical sheller with drum made up of 
renewable parts. Pegs are interchangeable and can be arranged in 
different ways to suit variations in size of cob. Output from cobs 
previously husked—up to 10,000 Ibs. per hour. 


The “Hippo’’. This is a light all-metal machine for hand or power 
operation, easy to work and capable of a large output of well cleaned 
graded maize. 





“HIPPO” Sheller PEANUT (or Groundnut) PICKERS 


Here again careful study over a long period of the requirements of 
growers in various parts of the World enables Ransomes to supply 
pickers (or thrashers) which they can justifiably claim to be in a class 
of their own. Nuts are separated from roots and earth most efficiently, 
and delivered thoroughly cleaned into sacks. Two sizes with outputs 
up to 800 and 1,100 lbs. per hour. 


Illustrated literature and all information will be sent on application 








Peanut Picker 








DISTRIBUTORS IN MOST COUNTRIES 
RANSOMES SIMS & JEFFERIES LTD., IPSWICH, ENGLAND 


Famous throughout the world for agricultural machinery 
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BLANCH BANGER BIRD SCARER 
A CHEAP INSURANCE AGAINST THE RAVAGES OF BIRDS AND VERMIN 
eer = LOW INITIAL OUTLAY 

| PROTECTS APPROX 50 ACRES 
— TIME SWITCH AVAILABLE 





a 





CROP NUTRITION 


FDS FERTILIZER EST RESU TOR 


LOW INITIAL OUTLAY 
POSITIVE P.T.O. DRIVE  —— 
MULTIPLE RATES OF SOWING es peer 
IDEAL FOR ROW CROP y hp ae 

A.B. BLANCH & CO LTD. CRUDWELL. WILTS. ENGLAND 


Telephone: Crudwell 275 Telegrams: Implements, Crudwel 
wun III] | Hill QPAVOUAUUAUEEEGTULUEL OSETIA ELATED EGU HU | 

























Don’t let the weather bring 
your tractors to a standstill— 








[ my Fit | STA-DRI | tractor cass x 


AND KEEP YOUR TRACTORS AT WORK 


WHATEVER THE WEATHER! 


%& There are STA-DRI Cabs for FORDSON - FERGUSON 
NUFFIELD and INTERNATIONAL B250 tractors 


STA-DRI CABS 


are designed to permit the fitting and operation 
of most types of tractor implements and equip- 
ment without alteration or modification to the 
cab. Replacement parts can be obtained speedily, 
keeping repair and maintenance costs to a 
minimum. 


STA-DRI CABS STA-DRI CABS 











Overseas distributorships available in certain territories 


Write for full particulars: 


Faris Court stapr! |BRISTOL METAL COMPONENTS LTD. 


TA. Tren 


— ANTHEA ROAD « CLAY HILL* BRISTOL 5, ENGLAND 











STAND 241 














give the operator all round visibility, while pro- are noted for simplicity in design and construc- 
viding full protection against wind and rain. A tion. Dismantled for transportation, they occupy 
Fibreglass roof is a standard fitting on all models the space of only 45in. x 45in. x !2in., thus 
Easily removable doors and roof provide maxi- reducing transport costs. Doors and roof lift off 
mum coolness in warm weather. in a matter of seconds 
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YOU SEEN THE—- 


MICRON MEG 


FULLY AUTOMATIC 
FRUIT & HOP SPRAYER? 


HAVE 






Pu. 


















We will be happy to give you a demonstration without 
obligation. 


It costs only £378.0.0 and is equipped with the unique 
MICRON ROTARY ATOMISERS guaranteeing perfect 
cover. 


THE BEST VALUE FOR MONEY TODAY 


Note:—The MICRON MEG is an excellent machine for winter washing and extremely economical. 








56 BATTERSEA HIGH ST., LONDON, S.W.11. 


Telephone: BATtersea 9377-8 Cables’ Cecemicron London. 
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A Revolution in Knapsack Sprayer Technique! 


KESTREL KNAPSACK SPRAYER 


Patent No. 770179: others pending. Regd. Design No. 885990 














@ Unbreakable polythene container of 
2}, 3 and 5 gallon capacity. Level of 
liquid in container seen at a glance. 


@ Unit weight (empty) : under 9 Ib. 











@ Diaphragm pump pressure up to 65 P.S./, 


@ Polythene container instantly de- 


L 2ft. (Kestrel Patents. Polyth 
tachable for filling or washing out. ° se emi: 


lined). Triggar lever control. 


@ Spare containers can be supplied. 
Separate containers can be kept for 
special liquids. 


@ Extending lances up to 12 ft. long supplied 
from stock. Longer lances can be made to 
requirements. No glands or joints to leak. 


@ No parts to corrode: maintenance 


@ Easily removable filter incorporated in 
negligible. 


pump to eliminate blockages in pump 


@ No glands or joints to leak. and lance. 


@ Complete range of lance extensions, jets 


© 2} and 5 galton containers are inter- etc. to cover all spraying requirements, 


: changeable. 








Please write for 
Brochure and Prices 


Ask also for 
particulars of the 
Kestrel 
Hand and Power 
Dusting Machines 


Representation available in 
certain territories for distri- ———— 


butors of good standing 





Manufactured in England and Guaranteed by 


KESTREL ENGINEERING CO. LTD. 


HONEYPOT LANE, STANMORE, MIDDX. 
Telephone: EDGWARE 5521! 


_ equ 
We take the opportunity of reminding readers of World aod 


N d T R I T { 0 N | Crops that, by keeping close watch on the literature of Fitte 
| will 























F: 
cutt 


the subject and maintaining contact with research workers 
quic 


adve 
authoritative information about the role of manganese in ance 


in many countries, our Agricultural Department collects 








plant nutrition, about the occurrence and consequences of 


manganese deficiency, and about means of ensuring a sufficient intake of the element in FUL 


utilisable form by plants. This information is at the disposal of readers of World Crops, 











a NEV 
from whom we welcome enquiries. 
“A 
If you have difficulty in obtaining manganese sulphate, please communicate with us. N.S. 
KEN 
UG/ 
CHEMICAL & CARBON PRODUCTS LTD. hd 
14X NEW BURLINGTON STREET, LONDON, W4 " 
Telephone: REGent 1921 (five lines Cables. CHEMICARBO, LONDON #& HAY 
Wo 
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From the roughest type of land reclamation to close 
cutting of pastures HAYTER ROTARY GRASS CUTTERS have no 
equal. Illustrated is the 6ft. p.t.o. model suitable for all 
medium-powered tractors equipped with rear power take-off. 
Fitted with 3 cutter plates each carrying 4 cutter blades it 
will slice through scrub, weeds, and grass of any height 
quickly and without choking, and will work efficiently under 


adverse weather conditions. Low in initial cost, mainten- 


ance charges are very small. 


FULL DETAILS MAY BE OBTAINED FROM ANY OF THE FOLLOWING DISTRIBUTORS 


AUSTRALIA.—Farmfitters, Ltd., 837, Nepean Highway, 
Moorabbin, Melbourne, S.20. 

NEW ZEALAND.—L. J. Fisher & Co., Ltd., 30, Anzac 
Avenue, Auckland. 

\, AFRICA.—Amalgamated Distributors Corpn. (Pty.) Ltd., 
20, Voortrekker Street, Vereeniging, Transvaal. 

N.S. RHODESIA.—Bentalls (Rhodesia), Ltd., Moffat Street, 
Salisbury. 

KENYA & TANGANYIKA.—Twentsche Overseas Trading 
Co., Ltd., P.O. Box 503, Nairobi. 

UGANDA.—The Uganda Company (Africa), Ltd., P.O. Box 
7, Kampala. 

EQUATORIAL FRENCH AFRICA.—Henry Hamelle-Afrique, 
Boite Postale 107, Brazzaville. 


ALGERIA.—Comp. Algerienne de Tracteurs, Quartier 
Lavigerie, Maison-Carree. 

MALAYA.—James Warren & Co., Ltd., P.O. Box 503, Penang; 
P.O. Box 101, Ipoh (Perak); P.O. Box 288, Kuala Lumpur. 

SINGAPORE.—James Warren & Co., Ltd., Union Buildings, 
Collyer Quay. 

S. AMERICA, ARGENTINE, URUGUAY, PARAGUAY.— 
Arnelli & Cia, $.R.L., Av. Cabildo 832, Buenos Aires. 
FRANCE.—Societe Anonyme Almacoa, 17 Rue de Rocroy, 

Paris. 
HOLLAND.—}. G. Massee & Zoon, Goes. 


DENMARK.—A/S Midol, Finsensvej 37, Copenhagen, F. 
SWEDEN.—A/B Midol-Produkter, Landskronavagen 118, 
Halsingborg 


HAYTERS (EXPORTS) LIMITED - 64 MARK LANE - LONDON - E.C.3. Cables: AJAYHCO, LONDON. Telephone: ROYal 2627 
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DIS ER. 


The John Innes Horticultural Research Institute 








Earpertmental Farms Service Nova Scotia 


New Zealand 


Plant Breeding Institute 


Vanchester University 











New Zealand Meat Producers Board 


The Ministry of Agriculture, Fisheries & Food 


Cambridge University 


Glasshouse Crops Research Institute 


Rothampsted Research Statton 


Send your problems to:- 


V. & N. HARTLEY LTD - GREENFIELD - Near OLDHAM 
LANCASHIRE - 


ENGLAND - Phone: Saddleworth 444 


They all chose HARTLEY 


GLASSHOUSES 


HARTLEY 
GLASSHOUSES 
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Here’s why these important Research Organisations mat 


this choice: Built in Aluminium Alloy. Far more Light 
New shape combines with new glazing system to admit fa 
more light. Easier Working. Absence of internal suppor 
gives unrestricted working space. Breakages Virtual) 
Eliminated. Each pane of glass is enclosed on all edges ir 
P.V.C. extrusion. This extrusion is in turn complete) 
enclosed in aluminium. Thus the glass is safeguarded 
against shock, draughts and weather. Breakages caused bj 
expansion and contraction cannot possibly occur. Th 
structure is Stove Enamelled to eliminate risk of unsight) 
surface corrosion. 
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Through all the intricacies of the modern farmer’s 
life, through the welter of words and flight-of-fancy 
phrases, steals the age-old truth that the simplest is 
the best. Farmers like to get down to the job, without 
time-wasting frills and fancies. Let us say this then: In 
grain drying the best must be the simplest, from any 
point of view. In over 20 years, through all kinds of 
harvest weathers, the “‘Lincoln” Continuous Grain Dryer 
has been proved to do the job— simply and efficiently. 
We know, through long and specialised experience, 
that it cannot be bettered. What’s simpler than that? 
€ Other thoroughly efficient machines by Penney 
& Porter include Winnograders, Rotary Adjustable 


Screens, Pre-cleaners and Elevators 


RIVERSIDE WORKS, LINCOLN, 


Wo need for complication 


ENGLAND. 


You are invited to 

inspect our full 

range of products 
on 


STAND 61 
SMITHHELD SHOW 


Runiv & Poetix 


Telegraph Address: ‘Porter, Englané 
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- Poday, all our products are sold under the name 
, ; ae , . 
* Massey-Ferguson and this new symbol—signifying the most highly 
‘ unified and complete service to farming ever known. * 
s It is a symbol forged from the greatest pioneering effort in the history of . 
agricultural mechanisation and the genius which revolutionised the whole technique e 
. 
of farming with the Ferguson System tractor and the Self-propelled Combine. 
e 
* 
It is on this rich inheritance that we build for even greater days, 
o 
. : . : . 
and a prosperous new chapter in the history of farm mechanisation, 
e o 
For the farmer it means superb engineering and manufacturing resources 
° —£ ° 7. 
° streamlined to produce a complete range of farm machinery and 
e a standardisation of implements, Service and Spares, centred on the . 
Massey-Ferguson Distribution organisation—the finest of its kind - 
> 
throughout the world—it means more food at less cost. 
. . 


MASSEY -FERGUSON 


MASSEY-HARRIS-FERGUSON (EXPORT) LIMITED - COVENTRY - ENGLAND 


lane 
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FORDSON-— 


The choice of 


champions 


For the fourth successive year the 1957 WORLD 
PLOUGHING CHAMPIONSHIP, held at Peebles, 
Ohio, U.S.A., was won with a Fordson Major Diesel 
Tractor with Ransomes Plough. Willem A. De Lint of 
Holland, the winner, and five of the next six runners- 
up used Fordson Majors. 


Your Fordson tractor dealer is ready to demonstrate 


why you too can rely on the proved qualities of a Fordson. 
Contact him today. 











THE 


FORDSON MAJOR 
DIESEL 





ay 
A PRODUCT OF FORD MOTOR COMPANY LIMITED DAGENHAM ENGLAND  xsosm: 


® 
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Reduce clamp losses with 


“TUBERITE 


‘TUBERITE? is the I.C.I. chemical for potatoes, 
specially formulated to reduce clamp losses due to 
sprouting. In a recent trial it was demonstrated that 
a loss equivalent to 5°, of the value of the crop was 
avoided by the use of ‘ Tuberite.’ 

‘TUBERITE?’ increases profits Here are 
two examples. A clamp was used only for winter 
storage of potatoes, and the increased profits due 
to ‘ Tuberite’ (including cost of treatment) were 
estimated at 63°, of the value of the crop. In another 
case, where the clamp was kept closed until late spring, 
increased profits due to ‘ Tuberite’ were reckoned to be 
24% of the value of the crop. 


‘TUBERITE?’ saves labour ‘Tuberite’ cuts 





labour costs by making the potatoes easier and quicker 
to handle when the clamp or store is opened. 
Volatile but persistent § ‘Tuberite’ * 
sufficiently volatile to permeate the whole clamp 0 
heap, but at the same time persistent enough to give 
good sprout suppression, with only one application, fo 
a period of some months under temperate condition 
Effective in sub-tropical climates 

‘ Tuberite ’ gives good results in both temperate an: 
sub-tropical climates. In countries where the crop 
lifted and stored under conditions of high temperatuf 
the normal rate of 2} lb. ‘ Tuberite’ per ton @ 
potatoes (1.2 kg. per 1,000 kg.) should be increased 
4} lb. ‘ Tuberite ’ (2 kg. per 1,000 kg.). 


‘TUBERITE’ DOES NOT AFFECT COOKING QUALITY OF POTATOES 





— 









For fuller details regarding the application of ‘Tuberite’ write to 
PLANT PROTECTION LIMITED, 61 Curzon Street, London, W.!, England 


A subsidiary of Imperial Chemical Industries Limited 
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Little Rock 


IN THIS special number of WorLD Crops, devoted to 
tropical crops, it is fitting to refer to the unfortunate 
events at Little Rock, Arkansas, for the controversy is 
not merely a domestic issue, but has an important 
bearing on East-West relations. It is necessary to put 
things in their proper perspective, for the Little Rock 
incident, while admittedly an example of extreme racial 
intolerance, is an isolated event which, because of its 
news value, has received altogether too much publicity. 
The fact is integration is, and for a long time has been, 
going on in the schools of America on a considerable 
scale without any undesirable incidents. 

There are understandable differences between races 
due to their religious, historical, cultural and social 
backgrounds and to differences in climate, and also 
perhaps because of differences in opportunity; there 
are good men and bad men in all races; there is in some 
quarters still a colour bar, though in some tropical 
countries today there is also a colour bar working in 
reverse. 

After 30 years of work in the tropics, visiting 37 
countries and mixing with men of all races, creeds and 
colour and at all levels from ruling princes to poor 
peasants we have reached the conclusion that there is 
no room in the world of today for racial intolerance. 
The supreme problem of the world is neither the 
nuclear bomb, nor interstellar exploration, but the 
continuous increase in agricultural production and, 
above all, improved distribution in all parts of the 
world to meet the ever-growing needs of an ever- 
increasing world population and thus avoid the need 
for expansion by force. This problem is far more acute 
than well-nourished people realise and it will require the 
fullest co-operation of all men of good will if he health, 
wealth and happiness of mankind is to be secured. 

Speaking in London last month, Prof. L. Dudley 
Stamp drew attention to the very alarming situation in 
Japan today, where people are s ruggling for an exist- 
ence on less than one-fifth of an acre of land per head. 
For a ‘luxury’ diet, based on meat, milk and eggs, 
about two to two and a half acres are needed to support 
one human being. By concentrating on calorie foods, 
by double and even treble cropping of the land, and 
by applying more plant foods than any other nation 
(Wortp Crops, 1957, 9, 374) the Japanese an claim 
lo be many t'mes more efficient users of land than any 
other nation in the world. 

It takes, he said, a little over one acre to ‘eed a man 
under other conditions of agricul ure; in the U.S.A. 
the amount cf agricultural land under cult va ion is 
something of the order of three and a half acres per 
head and in Canada about four, but, of course, bo h 
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Editorial Comment 


countries are very willing expor ers of their surplus 
agricul ural products; in the U.K. the figure of land 
available for agricultural usage is only 0.55 acre per 
head, and about half the food consumed in Britain has 
to be imported and paid for in consumer goods, In 
Japan their limited areas of agricultural land, which 
cannot be extended any more, amount to only 0.17 
acre per head and the people have to exist on this, 
together with the harvest they can take from the sea. 

It is obvious that the industrial potential of Japan 
must be increased in order to pay for the imported food 
which will be required by the steadily growing popula- 
tion and other countries must be prepared to produce 
that food and buy the industrial goods produced by 
Japan so that there may be a balanced economy—and 
peace. 


Whither mechanisation ? 


THE URGENT need for rapidly increasing food production 
after the second world war directed renewed considera- 
tion to the possibility of bringing large areas into cultiva- 
tion within a short time. 

The unfortunate result of giving practical effect to 
this conception without adequate appraisal of the 
implications is well known, but failure in one instance 
through misconception of the difficulties does not mean 
that there is no future for mechanisation in tropical 
agriculture. 

This applies in particular to rice production. In- 
vestigations have established the practicability of 
mechanising every stage of paddy cultivation and har- 
vesting provided that soil conditions are suitable and 
irrigation control is adequate. Indeed, in the U.S.A. 
all stages of rice production on a large scale have 
for long been successfully mechanised. 

While considerable progress has been made in solving 
the physical problems relating to paddy cultivation 
under difficult soil and water conditions, insufficient 
attention has been directed to its adaptation to meet the 
particular needs of the smallholder. This is of great 
importance, since the bulk of production is, and must 
remain, in the hands of small producers, while land available 
for large-scale production is limited and in many cases the 
capital cost 1s prohibitive. 

Admittedly, difficulties in mechanising field opera- 
tions on smallholdings are numerous, but are surely not 
insuperable. If the large amount of money being spent 
on investigations is to be justified, machines and tech- 
niques suitable for small-scale production must be 
forthcoming in addition to the expensive machinery for 
large-scale farming. 

The Fapanese appear to be leading the world in the 
application of machinery suitable for the smallholder, 
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while there is appreciation of the needs of the smallholder 
in India. Numerous Japanese publications show a wide 
range of such implements, their representatives are 
active in many countries, while the practical nature of 
their machines is evident by the greatly extended use 
they find in Japan. 

We do not advocate any abandonment of investiga- 
tions on large-scale mechanisation units, but would point 
out that future development of the smallholder must be 
anticipated by the provision of machinery, suited to his 
needs. In the enthusiasm for large-scale production 
his claims for consideration are apt to be overlooked. 


Legumes in tropical agriculture 

‘THE IMPORTANCE of legumes in agriculture is taken for 
granted and far too often the assumption is made that 
such plants fix nitrogen, forgetting that mitrogen-fixing 
bacteria can only operate under certain conditions. 
Ignorance or indifference regarding the incidence of 
nodule formation under tropical conditions is sur- 
prising in view of the great prominence now given to 
legumes in plantation agriculture. Suitability of a 
leguminous crop is almost invariably decided by its 
ability to thrive sufficiently to form a good ground 
cover, it being assumed that the plant will enrich the 
soil by the addition of nitrogen formed in the nodules. 

It needs but a cursory examination of the roots to 
show that nodules may be few in number or even 
absent, although under other conditions they are 
numerous. While, therefore, a cover may exercise a 
beneficial effect on the soil—by adding organic matter 
and preventing weed growth, for instance—the amount 
of nitrogen contributed may be great or negligible, 
depending, as G. B. Masefield has shown,* on the 
species of legume and the water content o! the soil. 

The farmer may have little or no choice concerning 
the species he grows, for he must be guided by the 
necessity for a complete cover, but he may exercise 
considerable control over the amount of nodule forma- 
tion, for Masefield shows that nodulation is exception- 
ally high in soils having a high water-table and is 
evenly distributed on the root system to a depth of 
about g in. (in contrast with nodule formation in 
Britain, which is generally near the soil surface and 
often in clusters). 

Many practical implications arise from these two 
points. If nodulation may be increased by raising the 
water content of the soil, this soil condition may be 
achieved in a number of ways, such as irrigation, strip 
cropping, ridging, mulching and windbreaks. It is also 
evident that measures designed to increase nodulation 
must be applied so as to influence soil conditions at a 
considerable depth. 

We have considered only the agronomics of the 
subject; there remains the study of species in relation 








* Empire Journal of Experimental Agriculture, 1952, 20, 175; 
1955, 23, 17 and 1957, 25, 139. 


476 





to nodule formation. We know that wide differences 
exist and there, for the present, we must leave the 
subject. Masefield has brought his investigations 
to a most challenging point and further elucidation is 
awaited with interest, for the subject is of great im- 
portance to tropical agriculture. (See also article on 


page 479.) 


Survival of the fittest 


‘THE RUBBER-PLANTING industry was recently astonished 
by the proposal made by the retiring chairman of 
directors of one of the biggest agency houses in Malaya 
that large estates should be sold for fragmentation and 
that big companies should open up new lands away 
from the towns and villages. ‘ It is not right to bea 
land hog simply because one was there first ’, states 
Mr. G. M. Knocker. The Planter, official magazine of 
the Incorporated Society of Planters of Malaya, in a 
recent issue deals very severely with this would-be 
reformer, detailing facts which should be obvious to 
anyone who has ever had direct connection with a 
plantation industry. 

Europeans were first on the spot simply because 
they introduced the Para rubber plant from Brazil into 
the jungle wilderness of Malaya in 1876 and pains- 
takingly evolved the new industry, steadfastly seeing 
it through all its early hazards and difficulties. ‘Today, 
rubber planting is indeed a mighty industry, involving 
technicians, executive and office staffs, and supplying 
extensive living quarters, hospitals, schools and the 
amenities and opportunities for work and promotion 
that go with a big organisation. These would certainly 
disappear with the fragmentation of estates. More 
fundamentally serious, however, would be the de- 
terioration of the rubber stand and the fall in out- 
turn which would be inevitable under the smallholder, 
who has neither the money nor the desire to apply the 
necessary fertilisers, to control pests and diseases, or to 
employ correct cultural procedures, if he has sufficient 
for his simple needs. 

It is common experience with plantation crops, when 
cultivated by peasants, that the return per acre falls far 
below what is obtained when the same land is worked 
on estate lines. The Director of the Tea Research 
Institute of Ceylon, writing in WorLD Crops in May 
1954, said that, in Ceylon, of the 70,000 acres owned 
by smallholders much is in a state which disgraces even 
the low standard of peasant farming. When small- 
holders take over productive and flourishing properties, 
the cultivation and level of out-turn fall almost beyond 
belief. In addition, the quality of the leaf plucked is 
inferior to that gathered on big estates. ‘I his fact 
lowers the general quality of mid-country teas if 
Ceylon, where peasant holdings are most numerous: 
Similar evidence is available in Java and in the Nilgirs 
in South India. 


A tea estate requires about one labourer per .cre pe 
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day in the field, working a six-day week, so that a 
sant with only an acre of tea must work every day, 
which he is seldom willing to do. 

In East Africa the smallholder similarly fails, and it 
has been known for the peasant not to harvest his cotton 
crop because his coffee has done so well and has fully 
provided for his needs. 

The main argument in favour of the smallholder is 
the sentimental one: he is a native of the country in 
which he happens to have been born. In a hungry 
world, however, sentiment carries little weight. In 
Great Britain, a native is not allowed to misuse his land, 
and if he does so he is replaced by others who will make 
the best of every acre according to established pro- 
cedure. If a native will not do this, an outsider will. 
That is the lesson of history. It is apparent that in the 
present world struggle for lebensraum only the most 
eficient and the most intelligent can survive. 


Billions of tons 


YET ANOTHER of the world’s essential raw materials is 
being developed in Canada—the estimated 100-billion- 
ton deposits of potash, which were first discovered in 
1946, by boring to well over 3,000 ft. 

It is reported in the Financial Post of Canada that a 
number of American companies now hold concessions 
in this area and one of these, the Potash Company of 
America, has already completed its shaft and a pro- 
cessing plant, and is ready to commence operations. 

The total cost of this undertaking is said to be over 
U.S. $20 million, of which a quarter was spent on the 
preliminary work of proving that the deposits, despite 
their enormous depth, could be mined. 

Canada’s requirements of potash cannot be more than 
e-tenth of the projected output and by the end of 1958 


we can expect that Canada will become a major exporter. 


Clover and cereal crops 


FURTHER RESEARCH into the effects of varying periods 
of subterranean clover pastures on soil fertility, and 
subsequent increases in yield and quality of cereal 
crops, is to be undertaken at the South Australian 
Department of Agriculture’s research centre at Turret- 
field this year. According to Dr. John Russell, senior 
‘oil fertility research officer, who recently returned 
from the U.S.A., subterranean clover pastures could 
lead to increases in wheat and barley yields in nearly 
all cereal-growing areas. 

It is not yet known how best to use legume pastures 
and crops in rotation to secure a balanced and efficient 
‘griculture, and these long-term trials will show how 
farmers can achieve maximum production and best 
possible returns by means of such pastures. 

Valuable information will be gained on the effect of 
‘trogen build-up, increase in stock-carrying capacity, 
‘op yields and changes in soil structure from these 
investigations. 
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New hope of cactus control 


THE NECESSITY for plant importation restrictions is not 
confined to the danger of introducing plant pests and 
diseases, but extends to the threat to agriculture of the 
plant itself. In the past plants have been unwittingly 
introduced which eventually occasioned widespread 
damage to agriculture. Thus the beautiful water 
hyacinth was introduced into many countries, only to 
become a dangerous pest. So, too, a single plant of the 
jointed cactus (Opuntia aurantiaca Linde), introduced 
into South Africa a hundred years ago as an ornamental 
plant, has spread over large areas in the Union, a total 
of about two million acres now being menaced by this 
plant. It is extremely hardy and will grow under 
widely differing climatic and soil conditions. It favours 
a comparatively low rainfall, a hot climate and a clayey 
or clay-loam soil containing calcium, conditions which 
are found in South Africa. 

The official journal of the Department of Agriculture, 
Farming in South Africa, in its July 1957 number, 
outlined the mechanical, chemical and_ biological 
methods of control which over many years have been 
attempted to control jointed cactus and publicises a 
Government scheme to solve this national problem. 
Mechanical control entailed removal of every trace of the 
plant, a slow, time-consuming and well-nigh impossible 
task. Sodium arsenite and arsenic pentoxide applied to 
the weed up to about 2,000 lb. per acre killed the cactus, 
but adversely affected the soil for several years. Biological 
methods have given some control, but no eradication. 

A recent series of tests with hormone weedkillers has 
shown that solutions of amyl and buty] esters of 2,4,5-T 
which contain 1.5 lb. of the active ingredient 2,4,5-T 
acid in 10 gal. of paraffin destroy both top growth and 
tubers of jointed cactus provided that every joint of the 
plant is sprayed. It is equally effective on prickly pear. 
It is considered that a subsequent spraying is necessary 
to ensure that every live particle of the plant is sprayed. 

The Government scheme to eradicate the pest pro- 
vides free spraying material, the farmer being respon- 
sible for its application and for subsequent spraying. 
Alternatively, the Government will carry out the entire 
work, charging the farmer 50°, of the cost or, excep- 
tionally, will grant a loan to cover the entire cost of the 
initial spraying. 

Success appears to depend on its almost simultaneous 
application over the entire affected area and the whole- 
hearted support of the whole farming community. 
Apart from control of livestock movement, rendered 
necessary because the weeds adhere to the animais and 
are thus spread over wide areas, no legal measures to 
compel the co-operation of farmers appears to be con- 
templated by the Government. 

It is to be hoped that this voluntary scheme will 
receive the unanimous support of farmers, otherwise, 
as a measure to exterminate the pest, it is doomed to 


failure. 
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Bilbarzia 

BILHARZIA IS a disease of very considerable economic 
importance in agriculture. It is endemic throughout 
Africa, South America and the West Indies, China, 
Japan, the Philippines, Formosa, Burma, India and 
Western Australia. With a low-intensity infection the 
subject is able to live quite happily in his village 
without feeling any serious effects. However, if he 
leaves his village for industry or to undertake heavy 
manual work, whether on irrigation works or in planta- 
tions, he is liable to have an early and serious ex- 
acerbation of the disease. The disease is characterised 
by a discharge of blood and mucus, which is very 
enervating and, with a heavy infection, death takes place 
from toxaemia, from impairment of the liver and from 
complications caused by damaged organs. 

Like malaria, bilharziasis or schistosomiasis is an 
example of a disease in which the causative worm has 
two hosts— man and the aquatic Bilharzia snail. As a 
result of the remarkable progress in the study of 
malaria, this disease has been virtually stamped out in 
India, Ceylon and Malaya, where formerly there were 
serious outbreaks of the disease, but, according to Dr. 
R. Ford Tredre, of the Ross Institute, progress in the 
study of schistomosomiasis lags behind that of malaria 
by at least 20 to 25 years. In Africa, he says, it is the 
will to get on with the job that is lacking. Lack of 
success in Egypt, lack of interest in this work in Africa 
generally and the consequent lack of skilled research 
workers has delayed the advancement of knowledge. 

In the undisturbed condition of a sparsely populated 
countryside the numbers of Bilharzial snails in natural 
watercourses are limited by various factors: when Man 
interferes with these natural conditions, as, for example, 
in the irrigation system in the Gezira of the Sudan, 
which was formerly a desert, and in the clearance of 
the tropical forests of the Congo, conditions become 
favourable for an increase in the snail population and 
this is also aggravated by the influx of infected labour. 
The most favourable conditions are comparatively 
clear, still waters containing some vegetation and 
animal, human and vegetable refuse that would be 
associated with the usage of such waters by Man. 

The construction of a reservoir or irrigation tank 
means the creation of a large surface of still water with 
an abundance of vegetation in the shallows in which the 
Bilharzia snails will flourish if the temperature of the 
water is favourable. If people habitually use the dam 
for washing their clothes or themselves, then vector 
snails will abound in the vicinity and will subsequently 
be carried in the irrigation waters to procreate colonies 
in the countryside. 

Improved nutrition and diminishing reinfections 
enable a person to throw off naturally a considerable 
proportion of his intestinal worm load and with the 
drugs now available a fair proportion of those treated 
can be cured before irreparable damage is done. Dr. 
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Tredre concludes that the control of the disease is a 
combined operation of such treatment and the elimina- 
tion of the Bilharzial snails. Good village water points, 
a ‘ safe’ swimming place and well-located latrines are 
essential measures in the organisation of new irrigation 
schemes and the subsequent establishment of agricul- 
tural colonies. 
























































Jack and the beanstalk I; 


DuRING THE past year articles have appeared ina § 
number of technical and other journals about gibber- | “* 

° : ° Occt 
ellic acid, a plant growth stimulator of a completely new a“ 
type. A brief and guarded reference was also made in a 


this journal (WoRLD Crops, 1957, 9, 265), which in- § we 
dicated that small quantities of the product could be § ysy:z 


obtained from Pfizer Ltd. for experimental purposes. fF und 
In view of the very fanciful stories which have already § nitrc 
appeared, it is important for us to put matters in their J 8 a 


correct perspective. Dr. J. Watson, Head of the J "%P 
Botanical Department of Rothamsted Experimenta § "™ 
Station, in his address to the Biological Society of J ?%™ 





Great Britain last month, said, ‘ yield cannot be in- = 
creased indefinitely by increasing the leaf area per acre nr ; 


because, as more and more leaves are crowded together 

on a unit area of land, mutual shading causes the J Legu 
mean rate of photosynthesis for the whole crop (iz. Th 
mean rate of dry matter production per unit of leaf § legun 
area) to diminish’. These results suggest that there J into f 
is not much scope for increasing the yield of agricultural 1. J 
crops just by increasing the leaf area per acre. pastus 

In the subsequent discussion the question of the use 
of gibberellic acid to stimulate plant growth naturally 
was discussed. It was apparent that: (1) although itis 
possible to produce spectacular results with individual 
plants growing alone, the conclusions so reached are not 
applicable if the plants are grown under normal field 
conditions; (2) gibberellic acid does not increase the 
leaf area of all plants; (3) it can also induce undesirable 
characteristics, e.g. the ‘ bolting ’ of sugar-beet. 

Continued research on this product is obviously 
necessary. Plant Protection Ltd. have just produced a 
useful booklet entitled ‘ Gibberellic Acid ’, which de- 
scribes the history of its discovery, its physical and 
chemical nature and its biological and physiological 
properties, and also makes suggestions for experimental 
work. 

There is also an interesting brochure on the ‘gib- 
berellins’ by S. H. Wittwer and M. J. Bukovac, o 
Michigan State University, U.S.A., which describes 
their origin, their general effects on the growth 
horticultural plants and their other uses in the studies 
of plant growth. 

Gibberellic acid is now being manufactured on 4 
small scale by I.C.I. and small quantities only are aval 
able to bona fide scientific workers in the agricultur# 
and horticultural fields. It is not yet being produced 
a commercial scale for obvious reasons. 
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THE VALUE OF LEGUMES IN CROP 
ASSOCIATIONS IN THE TROPICS 


G. B. MASEFIELD 





The use of legumes in association 
with annual and perennial crops 
and with pasture grasses and 
tree crops in the tropics is re- 
viewed. The author considers 
that further work in this 1m- 
portant field of research is 
necessary. 





temperate zone has established that 
clovers increase the yield and protein 
content of grasses grown in association 
with them. ‘The most thorough in- 
vestigation of this point has perhaps 
been by Sears and his co-workers in 
New Zealand. In a five-year trial, 
grasses, without clovers or manuring, 
yielded annually about 1,800 Ib. dry 
matter per acre; the addition of white 
and red clovers increased this up to 
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A mixed leguminous cover under young rubber trees 
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(Department of Agriculture, University of Oxford) 


11,000 lIb., all species of grass used 
giving a higher yield in addition to 
the clover yield.2_ Without fertilisers 
an average nitrogen content of 2.31%, 
for grasses in cloverless plots was 
raised to 3.49% by association with 
clovers.* These observations are not, 
however, applicable to the tropics 
except in the few places where, as at 
high altitudes in Kenya, some species 
of clover can be grown. 

An increase in the protein content of 
molasses grass, Melinis minutiflora, 
grown in association with Kudzu, 
Pueraria phaseoloides, has been re- 
ported’ from Puerto Rico. But not 
many associations between leguminous 
herbs and grasses are so far of much 
value in tropical pastures, where the 
legumes do not usually survive for 
long in the mixture, partly because 
they are preferentially grazed by live- 
stock. 

Another possible use for legumes in 
connection with pastures has recently 
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In Malaya 


been indicated in Kenya.® Sweet blue 
lupins inoculated with Rhizobium and 
used as a nurse crop for the establish- 
ment of a Setaria grass ley may in- 
crease the grass yield to the same extent 
as 2 cwt. of sulphate of ammonia per 
acre. The effect of the lupins is stated 
to be most noticeable on the colour 
and growth rate of the grass. 

2. Leguminous trees associated with 
pasture grasses.—Jagoe in 1949° showed 
that, in Malaya, the pasture grass, 
Axonopus compressus, gave higher yields 
and higher protein content when 
grown under the Saman tree (Entero- 
lobium saman) and two other legu- 
minous trees than when grown under 
non-leguminous trees, or in the open. 
Pastures have been established on this 
principle at the experiment station at 
Serdang with a sward of Axonopus and 
saman trees planted at a spacing where 
their canopies nearly meet, casting a 
light shade over the whole pasture. I 
was informed that these pastures have 
been able to carry cattle for a year with 
maintenance of body weight at the 
rate of one beast to 0.45 acres, a re- 
markably high figure for the tropics, 
and the Bali cattle which I saw on them 
were in excellent condition. 

These results seem to deserve follow- 
ing up in other parts of the tropics and 
are of special interest in the savannah 
regions of Africa, where many legu- 
minous trees occur naturally in the 
rough grazings unless they are de- 
stroyed by man. It is possible that an 
association of pasture grasses with 
leguminous trees may be of more value 
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the pasture grass, Axonopus compressus, gave higher yields and higher 
protein content when grown under the leguminous saman tree, Enterolobium saman 








in the tropics than an association with 
leguminous herbs on the pattern of 
clover use in temperate regions. 

3. Leguminous trees associated with 
perennial crops. This association 
chiefly occurs where leguminous trees 
are planted as shade in such crops as 
tea, coffee and cocoa. Both leguminous 
and non-leguminous trees are com- 
monly used in this way, and both are 
often beneficial; very little research 
seems to have been done on the con- 
tribution of leguminous shade trees 
to the nitrogen economy of the crop. 
Ten years’ observations at the 'Tocklai 
research station in Assam led to the 
conclusion that the use of a leguminous 
shade tree, such as Albizzia odora- 
tissima, may have the same effect in 
increasing the tea crop as an annual 
application of 400 Ib. per acre of sul- 
phate of ammonia.’ Such observations 
are, however, much complicated by the 
light factor. It is known that both tea 
and cocoa respond less to fertilisers of 
several types when they are shaded, 
and this is true even if artificial shade 
is used rather than living trees. 

4. Leguminous cover crops associated 
with tree crops.—Leguminous cover 
crops are perhaps most used at the 
present time under young rubber. In 
Malaya it is a common practice to sow 
a mixture of three legumes—Calo- 
pogonium mucunotdes, Pueraria javanica 
and Centrosema pubescens. After a few 
months the Pueraria becomes domin- 
ant, but it is said that it does not 
establish itself so well without the 
others. ‘The Centrosema persists longest 








in the mixture. Owing to the failure 
of cover crops in some areas in earlier 
days, a Rhizobium culture for inocula. 
tion was evolved by the Rubber Re. 
search Institute, using a strain which js 
claimed to nodulate with all the thre 
species concerned. There is no formal 
proof that this is any more effective 
than naturally occurring strains, but 
some planters use it as an insurance, 
Ashrubby legume, Flemingta congerta, 
has also been recommended by the 
Rubber Research Institute for use in 
young rubber, but has not yet been 
much planted in practice owing to the 
cover it affords to terrorists. After 
about four years the three-species mix- 
ture, already referred to, dies out, dueto 
the increased shade of the rubber trees, 
At thisstage some planters attempt toes- 
tablish a more shade-tolerant legumin- 
ouscover,suchas Desmcdium ovalifolium 
Little exact work has been done on 
the comparison of leguminous and 
non-leguminous covers (of which 
Mikania scandems is the one most com- 
monly planted). I was informed at the 
Rubber Research Institute that in one 
experiment the former had been shown 
to make more nitrogen available to the 
rubber than the latter. But more con- 
firmatory evidence under varying con- 
ditions is needed, and the effect o! 
leguminous covers has not been accur- 
ately compared with that of the natural 
vegetative cover slashed back. Many 
planters are convinced by their prac: 
tical experience of the great value o! 
leguminous covers; and certainly the 
excellent condition of the young rubber 
on some estates with such covers 's 
impressive. Some planters claim® that 
the most economic manurial pro 
gramme for young rubber is to broad- 
cast phosphatic fertilisers liberally o 
the cover crop, which in their opinion 
increases its nitrogen fixation and thus 
indirectly supplies the rubber with 
nitrogen. This is exactly the same 
philosophy as that of the New Zealand 
grazier, who applies phosphate to his 
pastures to stimulate the growth 0 
clover and so supply the grass i 
directly with nitrogen. 
In young tea, Vigna oligosperma ® 
the most popular cover crop in Ceylot 
and Malaya. In Assam, the bush 
Tephrosia candida is interplanted 34 
two-year crop in young tea; it is. 
to know whether to classify this * 
cover. crop, green manure or shade 
Again, it is reported that phosphati 
manures greatly stimulate the Toph 
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rosia and it is claimed that this is 
beneficial to the tea. In coffee the 
yse of cover crops seems to be de- 
dining in favour of mulching, which 
is certainly a very beneficial treatment. 
In sisal, leguminous cover crops have 
been tried in East Africa, but the 
results have not been good enough to 
secure the acceptance of this method 
in practice. 

5. Leguminous annuals associated with 
other annual crops.—In much peasant 
agriculture in the tropics leguminous 
crops are interplanted with cereals and 
occasionally with root crops, and the 
persistence of this practice suggests 
that it has something to recommend it. 
This may not necessarily be due to a 
nitrogen contribution from the le- 
gume, since mixed cropping has other 
advantages, such as the provision of a 
closer leaf canopy over the soil, which 
tends to limit soil erosion. But in 
many parts of the tropics it can be 
shown that if two separate acres of a 
cereal and a leguminous crop are com- 
pared with two acres of both crops 
interplanted the latter gives the higher 
total yield. This knowledge is only a 
beginning in agronomic problems, for 
such results may only be obtainable by 
sowing the crops at defined spacings to 
give the best combination of popula- 
tions, which may lead to the peasant 
having more of one of them than he 
needs for his subsistence or wishes to 
market. Furthermore, interplanting of 
crops becomes less practicable as 
mechanisation of agriculture increases, 
for two or more crops do not usually 
ripen at the same time, nor if they do 
can they generally be harvested by the 
same machinery. Interplanting is 
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therefore usually only found in manual 
systems of agriculture. 

A series of experiments was under- 
taken in Uganda some 20 years ago on 
the effect of interplanting cotton with 
beans or groundnuts. Such inter- 
planting was shown in many cases to be 
profitable to the cultivator, but often 
the combination was least satisfactory 
in districts with the lowest rainfall and 
highest temperature, or when the two 
crops were planted so late after the 
start of the main rainy season that they 
did not obtain the full benefit of the 
rains. This suggests that interplanting 
may make it more difficult for the 
plants to obtain their full water re- 
quirements under conditions of stress 
than in pure cropping, a supposition 
that may well be the key to a rational 
use of interplanting. Tropical farmers 
themselves seem to use mixed crop- 








Photo: Natural Rubber Development Board 


A leguminous cover crop, Centrosema pubescens, growing in association with young 
rubber 
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ping less in arid regions than in ones 
with a high rainfall. 

There is possible scope for inter- 
planting in one case where the need 
for water economy does not arise, 2.¢. 
in flooded rice fields. It has recently 
been found® in South India that Ses- 
bania aculeata can be profitably grown 
round the edges of rice fields and sub- 
sequently pulled up for working into 
the soil before the next rice crop. While 
this is in the main an instance of green 
manuring, the Sesbania is in the ground 
at the same time as the rice crop and 
part of the benefit may come from 
association, though it is only known 
that it does the rice no harm. Observa- 
tions in Malaya!” have, in fact, shown 
that paddy-lands provide an unusually 
favourable environment for the nodula- 
tion of certain leguminous plants. 


Keonomic considerations 

In summing up the potentialities of 
legume associations, it may be objected 
that artificial fertilisers provide in 
general a cheaper and more accessible 
source of nitrogén than do the sym- 
biotic bacteria. ‘This is certainly not 
true in some remote and _ under- 
capitalised parts of the tropics. Where 
it is true, it is largely due to the 
research and effort that have been put 
into the production and distribution of 
nitrogenous fertilisers. Were an equal 
amount of study to be devoted to the 
best means of using legumes to main- 
tain soil fertility, it might be found 
that the cost of nitrogen fixed by the 
symbiotic bacteria could also be con- 
siderably reduced. 


(For references please see page 484) 
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Pi 
A tea factory in the highlands of Ceylon 


HE quality of a ‘ black’ tea in- 

fusion depends on a number of 
factors, among which the following are 
important: (a) the climate of the area 
in which the tea has been grown, (6) 
the phase of growth during which the 
leaf was harvested, (c) the fineness of 
the leaf and (d) the process of manu- 
facture. Of fundamental importance, 
however, is the variety of the bushes 
which make up the stand, and of still 
greater effect on quality are the in- 
herent properties of the individuals 
which make up the variety. 

Although tea farmers in China and 
Japan ascribe certain tea character- 
istics to the land on which the bushes 
are grown, there is no scientific evi- 
dence from the plantations in India, 
Ceylon or Java to support the opinion 
that particular physical or chemical 
properties of the soil affect the qualities 
of the tea. Nitrogenous manures, in 
any form, organic or chemical, may 
slightly influence quality adversely, 
although observations of this point are 
not consistent. Potash manures have 
no apparent effect on the quality of 
Assam teas, but tend to improve those 
in Ceylon. Phosphatic manures seem 
to have some good effect on the quality 
of Assam teas, but none on those in 
Ceylon. 


Varieties and sub-varieties 

Tea plants all belong to one species, 
Camellia sinensis L. (Kuntz), within 
which botanists recognise two varieties, 
the var. sinensis, the true China bush 
with small, mat leaves, and the var. 
assamica, a tree 15 to 60 ft. high with 
large, shiny leaves. 

Under natural conditions of growth 
the two distinct varieties have been 
freely crossed and the distribution of 
the species over a wide range of cli- 
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The information contained in this article is 
assembled for the first time. It will be of valu 
to those engaged in the tea industry and of interest 
to all those who regularly partake of the cup that 


cheers and refreshes. 





mates has resulted, over the ages, in 
the evolution of a number of distinct 
sub-varieties which are today recog- 
nised by the tea industry. Seven com- 
mercial groups of tea plants are listed 
below: 

Group 1. The true China variety, a 
small-leaved bush which is cultivated in 


the Yang-tsi valley and south-east China, 
Japan and Formosa. Tea farmers in these 


countries recognise many _ sub-varieties 
within the group. 
Group 2. The so-called China-hybrid 


plant, which covers a wide range of forms. 
It may be a cross between the true China 
bush and the large-leaved China tree, 
described under group 3 below, or between 
the China bush and any of the other sub- 
varieties. China-hybrids are grown in 
Darjeeling and in the up-country districts 
of Ceylon, because they give quality and 
flavour in those areas. They are also grown 
in Ranchi, Dehra Dun and the Kangra 
Valley in northern India, and in Iran, 
Turkey and Georgia, U.S.S.R., largely 
because the climates of these areas are too 
severe for the more delicate large-leaved 
plants. 

Group 3. The large-leaved China plant, 
a small tree up to 16 ft. high, indigenous 
to Sze-Chuan and Yun-nan in western 
China, in which areas it is cultivated. This 
type and the four following are all included 
by botanists in the variety assamica. 

Group 4. The Cambodian plant, a tree 
15 to 30 ft. high, occurring naturally in 
Indo-China and along the Annamite range, 
and also probably in southern Yun-nan. 
It has shiny, turned-up leaves which have 
a reddish tinge in the autumn. This type 
is a poor yielder and gives tea of inferior 
quality, therefore it is avoided. 

Groups 5 and 6. The Burma and the 
Assam types, which include plants covering 
a considerable range of leaf size, texture 
and colour. These sub-varieties are trees 
15 to 30 ft. high and may be good yielders 
of quality tea. They are planted in most 
areas where the climate suits them, excep- 
tions being Darjeeling and up-country 
Ceylon, where the flavour given by China- 
hybrid plants outweighs the benefits 
derived from other types. 

Group 7. At the end of the range of 
tea plants is the Lushai sub-variety, a tree 


up to 60 ft. in height, with large, flabby 
leaves up to 14 in. long, having a dependent 
pose on the stem and a sharply defined 
apex. This type gives poor quality and is 
not favoured by planters. 

To sum up, it may be stated that the 
small-leaved bush is used in China, 
Japan and Formosa, the large-leaved 
China tree is grown in western China, 
and China-hybrids are planted in Dar- 
jeeling, up-country Ceylon and in 
Ranchi, Dehra Dun, Kangra Valley, 
Iran, Turkey and the U.S.S.R. The 
Assam and Burma types are planted 
or preferred in North-East India, 
South India, low-country Ceylon, 
Indonesia, East Africa, Malaya and 
the plantations of Indo-China. 

The large-leaved types will grow in 
Darjeeling and up-country Ceylon, and 
they also flourish in southern China 
and Formosa. In Japan two Assam- 
China crosses, suited to the manufac- 
ture of black tea, are in commercial use. 


Jats, agrotypes and clones 

In Assam, for about a century, 
planters have been selecting type 
which field observation indicated wert 
good yielders and experience showed 
were suited to particular areas. From 
these selected plants seed was take 
from particularly good ones, or pf 


















mising plants were taken from nur 
series and from this material tea se 
gardens were put out and the set? 
given its so-called jat name, usuall 
taken from the estate on which it w# 
grown. A jat may be of any sub- 
variety, two different jats may be pra 
tically the same, or a jat, if not closels 
selected, may include severs! types ® 
bush. Tea seed gardens ave steadil) 
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de-rogued of trees which the planter 
does not like the look of and, as a 
result, the jat is always being modified, 
usually for the better, as plants show- 
ing Lushai, Cambodian and China 
characteristics are eliminated. All the 
jats used in the plains of North-East 
India today are of the Assam or Burma 
strains. 

Since 1930, scientific selection has 
made great progress and a close de- 
finition of bush type is now possible. 
When plants of a certain species adapt 
themselves by natural selection to the 
conditions of a certain locality the 
resultant group is called an ecotype. 
From the tea ecotypes in Assam the 
planter chose the individuals he liked 
the look of to comprise a jat. A num- 
ber of like plants from an ecotype con- 
stitute an agrotype and is probably a 
cross of some sort. ‘Two similar look- 
ing agrotypes need not breed true from 
seed, because their genetic make-up 
may be, and probably is, different. 

The large-leaved varieties of tea are, 
in the main, self-sterile and individuals 
are fertilised by crossing with another 
plant, which is the reason why tea 
seed need not produce plants like the 
mother tree. The only way to be sure 
of getting plants identical with the one 



















































selected is to propagate vegetatively. 
Plants thus grown from a single parent 
constitute a clone and all cuttings of 
the first or subsequent generations 
belong to the clone. 

Not only can individual, selected 
clones be good yielders and show re- 
sistance to certain diseases, but they 
may also give teas of outstanding 
quality. Indeed, so great can be this 
last potentiality that it may outweigh 
the benefits to be derived from careful 
manufacture and even those from fine 
plucking. In some cases clones have 
been found which still produce quality 
teas in the usual non-quality period. 

Thus the classification of the tea 
plant has been progressively more 
closely defined, from the species to the 
variety, to the sub-variety, the ecotype, 
the jat, the agrotype and finally the 
individual, the clone. 


Tea processing 

Before going on to discuss the teas 
of certain countries it is desirable to 
describe briefly the preparation and 
manufacture of ‘black’ tea and to cor- 
relate the various processes with the 
properties of the final product. 

If fresh leaf, after plucking, be 
steamed or placed in a pan heated to 
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dull redness it is killed. When such 
leaf is rolled and dried the so-called 
“green ’ tea is produced, which gives a 
pale yellow liquor, very different in 
taste and aroma from black tea. 

To make black tea, fresh or withered 
live leaf must be bruised, crushed or 
rolled so that the leaf cells are damaged 
or distorted, their contents mixed and 
the leaf juices exposed to the air. 
Oxidation of the polyphenols within 
the leaf cells then takes place with the 
aid of leaf enzymes. The resultant 
bright red oxy - polyphenols thus 
formed rapidly polymerise or condense 
to form red and then brown products 
which account for briskness, strength 
and colour in the tea infusion. At the 
same time, other entirely distinct re- 
actions occur which develop the aroma 
and flavour. 

These changes were originally mis- 
called ‘fermentation’ and the term 
has persisted. If they are allowed to go 
on too long, colour is enhanced at the 
expense of briskness and strength and a 
flat, soft or dull tea results. 

When the fermentation process has 
proceeded far enough to develop a 
nice balance of liquoring properties it 
is stopped, either by throwing the leaf 
into a pan heated to dull redness, as 
in the China hand process or by a 
blast of hot air in a tea-drying machine, 
as used in the plantation industry. 
The leaf is finally dried till it con- 
tains about 3 to 5°/, moisture. 

During the withering process of 
black tea preparation chemical changes 
take place in the leaf which make for 
quality, using the term in its narrower 


(Left) Diagram showing the various stages 
in the processing of tea 

(Below) Diagram showing details of a 
modern pressure tea drier 


Diagrams, and photo on ete page, Tea Bureau, 
London 

















—_ 


Cold 
— Air 


=~ Inlet 








Dried Ten ERO” 


Discharged 


Drying Chamber 


World Crops. December 1957 


Air Heater 
























7 = ese 















































































sense, a most valuable asset. In India 
and Ceylon it is considered that the 
wither should last about 18 hours to 
develop quality to its maximum. In 
addition to the chemical changes in- 
volved, the leaf withers physically and 
loses water. The chemical changes pro- 
ceed whether the physical wither is 
completed or not. 

Exactly what constitutes quality from 
the chemical point of view is not at 
present known. Quality is easy to 
recognise in a tea liquor, being partly 
smell and partly taste, but it is difficult 
to define. Quality goes with brightness 
and briskness of liquor. A too short or a 
too long fermentation period does not 
give the maximum quality, either 
because it has not had time to develop 
to its final form or because it is dis- 
sipated, or perhaps because it is masked 
by other products present in under- or 
over-fermented tea. 


Tea tasting 

The discussion of how a taster de- 
scribes and evaluates a tea liquor is 
beyond the scope of this article, al- 
though brief mention will be made of 
some aspects of the subject. 

The colour of the liquor should be 
bright, and this property indicates the 
amount of condensed oxy-polyphenols 
present and their degree of condensa- 
tion. When the liquor is swilled round 
the mouth the thickness is judged by 
its viscosity, and this, together with its 
bitterness, tasted on the back of the 
tongue, and its sourness, tasted on the 
sides of the tongue, and its astringency 
or pungency, a sensation realised on 
parts of the cheek and the gums, make 
up the briskness, strength and body of 
the liquor. 

Aroma and flavour are not tastes, 
but are detected by the olfactory nerve 
in the nose, reached either through the 
nostrils or from the back of the mouth. 
The complex aroma of tea is unique. 
It includes the acrid, herbal smell of 
fresh leaf in the field, a slight caramel 
smell as of burnt sugar, a smell of 
flowers and perhaps of alcoholic and 
amino bodies. 

According to some tasters, quality 
bushes can be detected by their smell 
in the field, which would indicate that 
part of this important property is 
realised by the olfactory nerve. 

The taster also examines and smells 
the dry leaf and the infused leaf, cor- 
relating their properties with the taste 
before he makes an evaluation. 
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Barley for Brewing 


After the Plant Breeding Institute 
at Cambridge has produced a new 
hybrid barley the next step is for the 
National Institute of Agricultural 
Botany to determine its agricultural 
possibilities. At this stage, too, the 
new grain will be tested by the Brewing 
Research Institute for its malting and 
brewing characteristics. Often there 
will be an immediate rejection—not 
on a superficial’ appraisal, but after 
systematic examination and analysis 
and small-scale malting and brewing 
trials. 

A unique small-scale plant has been 
built which allows complete control 
with versatility of operation and it has 
already resulted in an important new 
development in malting technique— 
the use of coumarin in the steeping 
liquor—which has reduced the losses 
in processing by 10°, so that, in effect, 
more malt is obtained from a bag of 
barley. Another important result from 
these trials was that certain varieties 
showed inadequacies in malting, and 
so dormancy trials were carried out 
which will lead to investigations on 
methods for overcoming dormancy. 


Agricultural Engineering 

The British Society for Research in 
Agricultural Engineering has agreed to 
initiate a membership scheme with 
effect from 1 January, 1958. Member- 
ship is open to anybody interested in 
furthering the aims of the Society, 
which are, amongst others, ‘ to pro- 
mote research, development, testing 
and other scientific work bearing on 
the design, construction and use of 
agricultural and _ horticultural ma- 
chinery, implements, equipment and 
appliances’. ‘The Society is respon- 
sible for the running of the National 
Institute of Agricultural Engineering 
and its Scottish station. It is also 
engaged in the publication of test 
reports and of the results of experi- 
mental and development work in 
general. It is hoped to hold a Mem- 
bers’ Day at the Institute and at the 
Scottish station. Members will also 
be able to make use of the library and 
information services. 

Applications and enquiries should be 
addressed to the Secretary, Member- 
ship Scheme, British Society for Re- 
search in Agricultural Engineering, 
Wrest Park, Silsoe, Bedfordshire. 


The agricultural characteristics are 
determined by actual field trials and 
the results are finally considered by the 
Barley Advisory Committee. A variety 
approved for further trial is then 
multiplied and produced in larger 
quantities for semi-large-scale trials in 
the brewery to determine its fermenta- 
tion characteristics, whether the result- 
ing beer will give the right kind of 
head and, most important, whether 
there is an absence of ‘ haze” in the 
beer. - While it is possible to assess 
quality analytically, nuances of flavour 
require a panel of tasters. ‘The personal 
factor is ruled out by the statistical 
analysis of the opinions of the panel. 

Finally, the approved barley has to 
be multiplied for distribution and its 
name is then included in the recom- 
mended list, with its grading on a 
system of marks. 

At the time of going to press we 
learn that ‘ Proctor ’ barley, grown ina 
sandy soil in Somerset by Mr. C. 
Willy, won the malting barley com- 
petition at the Brewers and Allied 
Trades Exhibition, which was held in 
London recently. 


Weeds in Groundnuts 

A five-minute, 16-mm., full-colour 
sound film, showing how to control 
weeds in rows of groundnuts, using 
‘Crag Sesone ’, has been released by 
Carbide and Carbon Chemicals Co. 
of New York. The film shows how to 
prepare the weed control spray and 
calibrate the sprayer. It also explains 
how a grower can obtain greater profit 
by using a chemical herbicide to de- 
stroy weeds the easy way. 


The Value of Legumes in 
Crop Associations in the 
Tropies 


(Continued from page 481 ) 
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RICE 


H. W. JACK, 0.B.£., PH.D. 


(Formerly Agricultural Adviser to the Commissioner General 
in South East Asia) 













There 1s no more important crop in the world 

today than rice; it is the staple food of the 

teeming millions of South-East Asia, whose 

numbers are increasing rapidly. 

increase in rice production is one of the major 
world agricultural problems. 
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ACH year some 220 million acres 

of land are planted with rice and 
the harvest yields some 130 million 
tons of human food, as well as several 
million tons of animal feeding stuffs. 
More than go°%, of this total is grown 
in the area known as South-East Asia, 
where the aggregate population exceeds 
1,200 millions of people of different 
races; the remainder is grown mainly 
in Spain, Italy, Egypt, Brazil, Mada- 
gascar and the U.S.A. 

In South-East Asia, agriculture is 
by far the most important industry and 
provides permanent employment for 
the vast majority of the population. 
This area is also the main source of the 
world supplies of tin, tea, rubber, 
pepper, spices, sago, tapioca, jute, silk 
and manila hemp, linseed, and also 
tung, sunflower, coconut and palm 
oils; it also produces considerable 
quantities of tobacco, wheat, sugar, 
pineapples, bananas and other com- 
modities, but of all these, rice is by far 
the most important crop from every 
aspect. 

This was the view in China as long 
ago as 2800 B.C.; rice today is the 
staple food of approximately half the 
population of the world. In the past, 
when rice was cheap and plentiful, its 
cultivation was given little considera- 
tion or practical encouragement Jn 
periods of prosperity the question of 
mereasing production was generally 
neglected and in periods of economic 
depression lack of funds also caused the 
neglect of this basic industry. 


Way of life 
_ The production of rice in South- 
Fast Asia is a traditional way of life 
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Puddling a flooded 

paddy field with a 

pair of oxen in In- 
donesia 
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with the various races of people— 
Burmese, Siamese, Ceylonese, Indian, 
Indonesian, Chinese, Japanese, Ma- 
layans and others—and the result of 
their labours is the basis of the national 
economy; without rice there would be 
starvation, stagnation and stark eco- 
nomic ruin, as all labour employed in 
industry in these countries depends on 
rice. 

Rice growers in this region are mostly 
smallholders. The size of their proper- 
ties rarely exceeds 10 acres; in many 
territories it averages only two or three 
acres, and in some areas much less. 
Hence the standard of living amongst 
rice growers is not high, but their 
needs are few and acute economic dis- 
tress amongst them is virtually un- 
known, except when they fall into the 
clutches of moneylenders. In addition, 
with about 70 to go days’ work a rice 
grower can provide the rice require- 
ments of his family for the year, even 
leaving some over for sale. He usually 
possesses numerous ducks and hens, 
one or more pigs (in non-Moham- 
medan areas), one or two draught 
animals, coconuts or sugar palms for 
oil and food, a few fruit trees, some 
vegetables, sometimes tobacco, and 
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nearly always plenty of fish. Many 
town dwellers in rice-producing coun- 
tries are, in fact, poor by comparison 
with the rice farmer living on his own 
smallholding. Moreover, in the slack 
season he can find other employment, 
such as house building, fishing, car- 
pentry, jobs in forests, on the roads, 
in clearing canals and drains, on the 
rubber, tea and coconut estates, on tin 
mines and in various other ways. Such 
tasks assist him in the purchase of the 
ubiquitous bicycle, a sewing machine, 
gramophone, a radio and his ordinary 
household requirements. 


Water requirements 

The wide distribution of the rice 
crop in the world indicates that it is 
adaptable to a wide range of soil and 
water conditions; but it requires 
warm, dry, sunny weather for harvest- 
ing. In rice cultivation, however, the 
greatest need is for abundant and con- 
trolled water supplies, since satis- 
factory yields require the application 
of the right quantity of water at the 
right time. 

In general, these requirements are 
known from long experience. The 
average requirements of this crop are 
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about 6 ft. of water, including the rain- 
fall during the growing season. If the 
rainfall is adequate and reasonably dis- 
tributed, no irrigation is necessary, 
but, unfortunately, in many rice areas 
rainfall is unreliable and some supple- 
mentary irrigation is necessary to 
obtain good yields, especially as the 
needs of the crop vary at different 
stages of its growth. Immediately 
after transplanting, little water is 
necessary for a few weeks until the 
roots become established, after which 
stem growth becomes rapid. The 
maximum amount of water is required 
at this stage until the ears begin to 
emerge; a shortage of water now will 
adversely affect yield. As soon as the 
grain reaches the dough stage the water 
supply is cut off and the land is drained. 

Rice farmers know by bitter ex- 
perience that their water supplies must 
be assured if they are to rely on good 
crops and hence traditionally they 
spend much ingenuity, time and 
arduous labour in devising and carrying 
out water-control schemes. The steep 
slopes of the mountains of Java, ter- 
raced with contiguous, narrow and 
small rice fields reaching up to 4,000 ft. 
or more, serve as a lasting monument 
to the ability and energy of past genera- 
tions of rice rrowers. Similarly, in 
Ceylon, China, South India and other 
countries water wheels, hand-, foot- 
or animal-powered pumps or scoops 
and other ingenious devices have been 
used through many generations to pro- 
vide the necessary water. 
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In the last few decades governments, 
too, have realised the pressing need 
for assistance to rice growers by the 
provision of water and substantial pro- 
gress has been made in many territories 
with skilfully engineered irrigation 
schemes, both large and small. This 
not only serves as a direct encourage- 
ment of rice production, but also keeps 
the people on their lands. 

In some countries it is customary 
for growers to pay a small rate for the 
water supplied, as in Malaya. In 
others no charge is made for the pro- 
vision of water, but an indirect return 
accrues to the government through 
rice export taxes or through increased 
trade in this commodity. Large areas 
in India, Thailand, Ceylon, Australia, 
Malaya, Korea, Japan and the U.S.A. 
have been adequately drained and 
irrigated to render them suitable for 
the cultivation of this crop simply as a 
form of national investment. 

Experience has shown that irrigation 
alone with the customary methods of 
rice cultivation will, in no small 
measure, rehabilitate and maintain the 
fertility of the area irrigated. Material 
increases in the areas of land irrigated 
for rice are especially needed in South- 
East Asia, where the increase in popu- 
lation is variously estimated at between 
12 and 15 millions every year, some 
10 millions of which are rice eaters. 

The cultivation of rice may be 
divided into two main classes: (a) up- 
land or dry-land rice and (6) lowland 


or wet rice cultivation. 


(Above) Thailand—collecting rice seedlings from the 


nursery bed for replanting 


(Left) Indonesia—women transplanting rice seedlings in 


a paddy field 


Dry rice cultivation 

Dry rice cultivation on undulating 
and hilly lands is exhaustive of the soil 
nutrients, since rarely is any fertiliser 
used or any weeding done, with the 
result that planted areas are usually 
abandoned after two, or at most four, 
crops. In the simplest and rather 
primitive method there is no tillage of 
the soil; the virgin jungle is merely 
felled and burned and the seed is 
broadcast or sown in shallow de- 
pressions about a foot apart, made witha 
blunt stake. This type of rice cultivation 
is wasteful of economic timbers, is detri- 
mental to the forests and, if not 
checked, is likely to affect watersheds 
adversely, resulting in soil erosion and 
floods on a large scale, as in Sarawak, 
Sumatra, northern Thailand and else- 
where. It also results in large areas of 
abandoned and impoverished land be- 
coming densely covered with per- 
nicious grasses and weeds, which 
retard the regeneration of the forest 
with consequent economic loss. 

Another method of dry rice cultiva- 
tion is frequently followed in the large 
areas of flat or gently undulating land 
to be found in Fiji, Kelantan, Ceylon, 
parts of Thailand and India. This 
method depends for its success on 
thorough tillage of the surface soil and 
on the rainfall, which in some areas 
may be unreliable. When the rice 
season begins, the lands are cultivated, 
sometimes thoroughly, but too often 
only scantily, because of slackness, un- 
suitable weather or shortage o’ tillage 
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animals. ‘These may be either water 
buffaloes, as in Java, the Philippines or 
Thailand, or bullocks, as in India, 
Burma and Fiji. No manures are used 
and the tilth rarely exceeds 4 in. in 
depth. 

The seed, usually pre-germinated, 
is broadcasted. Weeding is rarely 
practised, unless unfavourable weather 
retards the growth of the seedlings. 
When all conditions happen to be 
favourable good crops, up to about 
one ton per acre, can be obtained by 
this simple method of cultivation, but 
yields quickly begin to fall off and, 
after three or four years, the land 
usually has to be fallowed for several 
years. Occasionally, however, some 
rotation-cropping is practised, the 
alternative crops being maize, ground- 
nuts, chillies, dhall, soya-bean or 
vegetables. 


Wet rice cultivation 


In lowland rice cultivation the idea 
is to puddle the soil to a homogeneous 
mass of sticky mud, into which well- 
grown seedlings can be transplanted. 
The puddling is generally achieved by 
ploughing, harrowing and_ rolling. 
Often very primitive implements are 
used, but even with these surprisingly 
good results can be obtained. In some 
lowland rice areas, where the soil is 
soft and wet throughout the year, as in 
parts of Burma and Malaya, cultivation 
is reduced to the slashing of the grasses 
and weeds which make a dense cover 
of the land during the fallow season, 
permitting them to rot for some weeks 
and then clearing the rotted material 
off the land immediately before trans- 
planting the seedlings. 

In other small areas, the traditional 
cultivation consists merely in driving 
water buffaloes round and round the 
fields. This gives an effective puddling 
of the soil, in which seedlings are then 
planted. 

Where an annual inundation of the 
lands is a fairly regular occurrence, 
special varieties of rice, known as float- 
ing varieties, are broadcast on dry or 
moist soil or transplanted from nur- 
series in time to permit the plants to 
become well established before the 
fields become flooded. As the waters 
rise these plants grow rapidly and their 
elongated stems keep the leaves floating 
on the surface of the water. Some- 
times these rices have to be harvested 
from boats and when conditions are 
good heavy crops are reaped. Floating 
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rices are grown in parts of Burma and 
Bengal and, on a large scale, in the 
central plains of Thailand. 

The seed-bed.—The nursery plots 
for lowland transplanted rice are always 
well prepared so as to produce a quick 
growth of robust seedlings for trans- 
planting. Whenever available, local 
fertilisers are evenly incorporated in 
the seed-bed during its preparation. 

These fertilisers consist chiefly of 
wood ashes, locally made bone meal, 
dry powdered dung, bat guano, burnt 
earth or other similar materials. In 
some countries, dried human manure is 
used, while in others artificial fertilisers 
are applied. The seed is usually soaked 
in water for three days to initiate ger- 
mination; it is then broadcast evenly 
on the seed-bed and covered lightly 
with soil. If rains are not timely, the 
nursery is watered daily to ensure even 
and regular growth and the seedlings 
reach their optimum size for trans- 
planting after 50 to 60 days. The 
advantage of transplanting over broad- 
casting is to be found in increased 
crops and more effective weed control. 

Transplanting. —The arduous work 
of transplanting seedlings from the 
seed - beds into the well - prepared 
muddy fields is almost invariably done 
by women. The men lift the seedlings 
from the watered secd-bed, prune 
them and pass them in handy bunches 
to the women, who become very expert 
in the art of planting out the seedlings 


View overlooking terraced rice fields near Gaerot, Fava 





rapidly and uniformly in the fields. 
Mostly such planting is done by hand, 
but in some areas, such as Indonesia 
and Malaya, frequent use is made of a 
simple implement known in the local 
vernacular as a ‘ goat’s hoof ’—an iron 
rod about 15 in. long terminating in 
two short prongs. This tool makes the 
work less arduous and assists in forcing 
the roots of the seedlings well down 
into the muddy bed of the field. 

The spacing of plants in the fields 
depends mainly on the nature of the 
soil: in rich soils the spacing may be 
as much as 15 to 18 in.; in medium 
soils 10 to 12 in.; whilst in poor soils 
8 to 10 in. is common. In wet rice 
cultivation weeding is invariably prac- 
tised. 

In rich soils, where growth is good 
and rapid and the plants form a quick 
cover, one thorough weeding, some six 
or eight weeks after planting, may be 
sufficient; sometimes a second weed- 
ing may be given and even a third, but 
much depends on the disposition of the 
cultivators. 

Tillering usually starts about a 
month after transplanting. Self- 
pollination is usual, but there is also 
some cross-pollination between the 
plants, especially in cloudy weather. 

Harvesting.—The reaping of the ripe 
crop is mainly accomplished by using 
a short saw-edged sickle in the large 
areas. In small areas, where rains and 
winds are liable to damage the standing 
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crop, small specialised knives may be 
used to cut each ear of ripe grain 
separately, as in Malaya, where the 
‘tuai’ is in frequent use. After har- 
vesting, the grain is dried and threshed 
by simple, age-old methods. These 
include threshing by rolling the ears 
repeatedly with the feet, by beating the 
bundles of long-stalked ears on a short 
ladder placed within a large open tong, 
or by driving cattle continuously over 
heaps of cut ears. 

Winnowing.—Similarly, winnowing 
is a simple process in most countries. 
Full use is made of the breeze, by 
causing the grain to drop through 
shaken hanging sieves, when the dust 
and chaff are blown away and the good 
heavy grain is collected below on mats. 

For small lots dexterous hand move- 
ments effectively separate light grains, 
husks and dust from good grain, when 
the mixture is tossed deftly on oval 
trays, as in India and Malaya. In 
China winnowing is mainly performed 
by passing the dry grain through a 
wooden box, in which it is subjected to 
a wind caused by a rapidly rotating 
hand-powered fan—a simple but effec- 
tive apparatus that has been in use for 
centuries. 

Milling.—Most of the small pro- 
ducers in the Far East aim at retaining 
12 months’ supply of grain to provide 
for their own family needs, and this is 
stored as unhusked rice, generallv 
called ‘ paddy’. Daily or periodically, 
small amounts are milled as required, 
this work being performed almost en- 
tirely by women. The simplest type of 
mill is a form of pestle and mortar 
made in hardwood and designed to 
take about 20 lb. of paddy at a time. 
Sometimes they may be much larger 
and operated by two or three women. 
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Often they are designed to be operated 
by foot or water power by simple 
mechanical arrangements. 

Rice mills are of various types and 
sizes: the larger mills may have a 
capacity of 200 to 500, or even 1,000 
tons of paddy a day, and the small 
mill may be able to deal with 10 to 
75 tons a day. Whereas the former are 
usually situated at or near ports or 
in the centre of large paddy-producing 
areas, and are concerned with the 
production of rice for the export trade, 
the latter are usually found scattered 
around producing areas, and mill 
paddy for local consumption. 

The process in both large and small 
mills is essentially the same, although 
the production of rice for the export 
trade necessarily calls for greater care 
in the grading of the paddy, and in 





as 
* 


ms 


7%. “nt - ‘ 
tee 







































(Above) Australia—mechanical harvesting using a machine 
with a 12-ft. fore-cut which has been adapted from a wheel- 
type wheat auto-header and can enter a crop without damage in 


opening up 


(Left) In many countries of Asia harvesting is still done by hand 


variations in milling—-and particu- 
larly in the degree of milling and the 
proportion of broken grain in the 
finished rice—to conform with the 
requirements of importing countries 
than does the production of rice for 
local consumption. For the produc- 
tion of high-grade rice, the paddy 
passes through five processes in the 
mill, wiz. cleaning, hulling — also 
known as shelling, pearling, polishing, 
and grading. 


Yields 

Yields are very variable, since the 
conditions under which the crop is 
grown vary greatly. 

They range from 5 cwt. per acre 
in the East to 80 cwt. in Italy and 
Spain, where it is customary to use 
quantities of fertilisers and where 


India An old- 
type foot -operated 
threshing machine, 
manufactured ™ 
Japan 


Photo: F AV 
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water control is good. In South-East 
Asia the best crops—4o to 50 cwt.— 
are recorded in Japan and in parts of 
South China, where manures are used. 
In large areas of Thailand and Burma 
crops vary around 25 to 30 cwt. per 
acre, but the overall averages would be 
nearer 12 to 18 cwt. 

In many rice-producing countries 
average crops are low, as would be 
expected when water supplies are often 
precarious, tillage animals inadequate 
and where little fertiliser can be used. 
Efforts are in train in most producing 
territories to improve crop averages, 
but the process is slow because of the 
vast areas, lack of trained technicians, 
lack of capital and incentive, smallness 
of holdings etc. 


Improvement in production 


The usual means to improve crops 
include more drainage and irrigation 
schemes, selection of the best varieties 
to suit each area, more thorough cul- 
tivation, greater use of fertilisers and 
green manures, better control of pests, 
better marketing facilities, subsidies 
for clearing new areas, the use of weed- 
killers and rotation crops, better sup- 
plies of draught animals, mechanical 
cultivation and better schemes of 
settlement of farmers on new areas. 

At the FAO Conference in Baguio 
in 1948 it was established that as much 
as 10°/, of the crop in South-East Asia 
was lost annually through pests and 
diseases in the field. This loss would 
approximate some 10 million tons 
annually. In some small locations pests 
may often destroy 50°, of the crop, 
because control measures are not 
applied. 

Similarly, in the milling, storage, 
transportation and handling of rice it 
is claimed that losses of up to 10%, are 
possible. This is mainly due to rats, 
weevils, damp, pilferage etc. Steps 
have been taken in many mills and 
stores to reduce such losses. As a 
result longer storage is practicable and 
the grain is comparatively free of the 
Worst pests. 


Mechanisation 


In Australia and the U.S.A., the 
Production of rice is completely mech- 
anised with highly successful results, 
since in those territories land holdings 
are large, water supplies are well con- 
trolled, capital and machine experience 
1S plentiful and there are no hampering 
social or traditional factors. In most of 
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the South-East Asia region, experi- 
ments in mechanisation, continued 
over several years, have indicated that 
good tillage can be accomplished by 
men of practical experience, provided 
that there is a good measure of water 
control, but that social, economic and 
traditional factors render mechanisa- 
tion extremely difficult in general 
application. 

The small size of the holdings and 
of the fields in these holdings, the lack 
of mechanical knowledge and experi- 
ence, the lack of capital (some {50 per 
acre in Australia) and the absence of 
co-operative organisations, together 
with inadequate irrigation and drainage 
in many areas and other adverse factors 
greatly retard progress in the mech- 
anised production of rice. Where 
water control is reasonably satisfac- 
tory there would appear to be some 
prospects for private contractors or 
public companies supplying machines 
and skilled operators to undertake work 
in suitable contiguous holdings in parts 
of South-East Asia. Some experts 
maintain that the best chances of over- 
coming these difficulties would arise 
through the gradual education of rice 
growers through improved implements 
akin to those now in use or small types 
of mechanised equipment. 


Quality and health 

At the FAO Rice Conference in 
Baguio the poor quality of rice, from 
the viewpoint of health, was much 
stressed and many suggestions for im- 
provement were made. These included 
the encouragement of the consumption 
of under-milled rice; the perfecting 
of the process of parboiling, which has 
good prospects; the use of enriched 
rice, and a general improvement in the 
diet of rice eaters. It was pointed out 
that, whatever rice was eaten, it formed 
too large an item in the diet, which was 
usually deficient in calcium, fats, vita- 
mins and proteins, and it was urged 
that the diet should include more milk, 
meat, fish, eggs, green vegetables etc. 
Much thought has been given to all 
these dietetic problems and, though 
the remedies are fairly well known, 
there are practical difficulties, and 
hence progress is slow and is insepar- 
ably linked with ‘the economic status 
of rice consumers. 


World trade 
According to the k \O Rice Com- 
modity Report of November 1956, only 
































Photo: Shell 

Philippines—treating rice seedlings with 

a solution of Shell Endrin 19.5°,, E.C. 

to guard against attack by the rice stem 
horer 





about 4°, of the world production of 
rice enters into foreign trade. The 
main exporting countries were Burma, 
Thailand, North America, Italy and 
Egypt and their aggregate export in 
1954 was approximately 2.5 million 
tons of milled rice. 

The chief importing countries were 
Japan, Indonesia, Ceylon, India, Cuba, 
Hong Kong, Malaya, France, Ger- 
many, Holland and the U.K. Their 
aggregate imports amounted to over 
two million tons, of which Japan, in 
spite of its high productivity, accounted 
for one million, tons. 


Summary 

Although rice is a very old and very 
important crop, its improvement still 
provides many interesting and neces- 
sary problems in the field, in the stores, 
in the mills, in transportation and in 
designing suitable diets. The rapid 
rate of increase of rice-eating popula- 
tions in the East and the increased cost 
of rice forcibly indicate that areas of 
rice must be expanded and that in- 
creased use must be made of rice sub- 
stitutes, where these can be produced 
or purchased economically. 
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(Below) Coming in 
low at 100 m.p.h., 
a ‘ Beaver’ about 
to jettison its load 
of 200 gal. of water 





Roaring in at 150 m.p. h. trailing a moving curtain of hard- 


driven ‘rain’, some 2 chains long and from 15-20 ft. wide 
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NEW weapon in the constant war 

against forest and grassland fires 
is already showing great promise in a 
series of dramatic experiments now 
being conducted in New Zealand under 
the auspices of the Soil Conservation 
and Rivers Control Council. 

These experiments have shown that 
six light aircraft of the type in regular 
use for aerial farming can deliver the 
equivalent of 1 cu. ft. of water every 
second. This is about what a modern 
city fire engine linked to a_ high- 
pressure main can do, but the aircraft 
can operate from water sources at 
landing strips up to five miles away 
from the fire. Within seconds— 
minutes at the longest—they can reach 
and attack a blaze that fire-fighters on 
the ground might not be able to reach 
at all, or only after a long hard struggle 
and then with strictly limited fighting 
resources. 


Early trials 

In the first tests, at Wellington City 
Airport, Rongotai, last October, water 
jettisoned from a Tiger Moth provided 
a pattern of distribution which effec- 
tively extinguished a simulated grass 
fire created by burning straw. 

Several flights at heights varying 
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from 15-50 ft. were made across two 
rows of rain gauges placed 5 ft. apart. 
The effect of the slipstream was such 
that the water fell at an angle like 
driving rain, and the gauges were not 
wholly satisfactory, but they did con- 
firm a distribution pattern of thorough 
saturation over a strip 20 ft. wide and 
200 ft. long. 

Straw was then spread generously 
over an area 12 ft. wide and 20 yd. 
long and set alight. In successive trial 
flights across this zone the flames were 
replaced by steam in a 22-ft. strip at 
each flight and the fire was put out 
except where there were dense heaps 
of straw. These rekindled slowly, 
suggesting that further applications 
would have completely extinguished 
the fire. 

For a second test carried out at 
Rotorua the fertiliser hoppers of three 
Beaver aircraft were adapted for rapid 
jettisoning of water. Each hopper held 
200 gal. A fire zone 50 yd. long and 
12 yd. wide was created by setting 
alight heaps of baled hay and light 
branches, the whole saturated with 
diesel fuel to produce a_ fiercely 
blazing mass. 

The first flight made at 40 ft. com- 
pletely doused the flames and, except 





Fighting Forest Fires 
from the Air 


along one edge, replaced them with a 
cloud of steam. One minute later the 
second flight extinguished this blazing 
edge, and the third flight served to put 
out reviving flames created by embers 
on the logs and the diesel fuel. 

In another test the jettisoning of 
200 gal. of water from heights of from 
20-50 ft. within two or three seconds 
produced an advancing curtain of 
water, most of which spread into large 
rain drops and fell in a swathe of from 
22-33 ft. wide, according to the height 
of release. At the lowest height, solid 
* bolts ’ of water remained undissipated 
and struck with enough force to scour 
holes 4 in. deep in the sand, or to over- 
turn rain gauges set in the ground. 

An aircraft flying at 100 mph. 
spread water over an area approxi- 
mately one-third of a chain wide and 
two chains long. The heaviest applica- 
tion was, naturally, in the centre of the 
swathe, but the overall rate was 
equivalent to 0.15 in. of rain. 


Further tests planned 

In the near future it is hoped to 
test the efficiency of aerial attack on 
‘slash’ fires in cut-over forest areas 
and on genuine rather than simulated 
conflagrations in native grass or tus- 
sock, growing in the Canterbury area. 

New Zealand has some 14 million 
acres of mountainous country in which 
a dense cover of native tussock is a vital 
protection against flood and erosion 
problems; at the same time, it is a fire 
hazard of great magnitude. On much 
of this steep rough land, far distant 
from adequate fire-fighting water sup- 
plies, conventional methods of beating 
a blaze are almost useless. ‘ Bombing’ 
with water from the air may well be 
quick answer. 

Although senior officers of the State 
Forest Service are taking a cautious 
view about the possibilities of using 
the air arm to control major forest 
conflagrations—pointing to the gigantic 
magnitude of a forest on fire, and to the 
perhaps disastrous turbulence in the 
air above such a blaze—aircratt, linked 
by radio with fire sentries in forest 
watchtowers and with other spotter 
aircraft, offer undreamt of speed @ 
getting early and effective act on at the 
scene of an outbreak in remote and 
inaccessible areas. 
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This report,* of which a brief abstract is given, wilt be of great 

value to all engaged in this important industry; some of the 

findings have a wider application to the work of other crop research 
organisa tions located in remote places. 





T the end of the war an entirely 

new position had to be faced. 
The demand for rubber had become 
so great that there was no prospect of 
meeting it with natural rubber alone. 
It was clear that the gap could only be 
filled by the continued production of 
synthetic rubber in the plants that had 
been erected during the war in the 
U.S.A. It was also apparent that syn- 
thetic rubbers of the GR-S type could 
not simply be regarded as ineffective 
substitutes, likely to be eliminated as 
soon as sufficient natural rubber was 
again available. 

Today, 12 years later, the worth of 
commercially-produced synthetic rub- 
bers is fully established. Rapid ad- 
vances are also being made in the 
development of plastic materials and 
these in turn are being combined with 
synthetic rubbers. These achieve- 
ments have largely been made by 





* Report of the Advisory Committee 
enquiring into Production, Development 
and Consumption Research in the Natural 
Rubber Industry, price Straits $2.00 
(approx. 5s.) 





branches of the chemical industry, 
which are powerful and highly com- 
petitive. If this competition is to be 
met by natural rubber, it is imperative 
in the first place that the price of 
natural rubber should be low enough 
to ensure that it will be preferred to the 
alternative synthetic products; 
secondly, the supplies reaching the 
manufacturer should be of a form and 
quality which will meet their require- 
ments; thirdly, every effort should be 
made to exploit to the full the proper- 
ties of natural rubber; and, fourthly, 
efforts should be intensified to rectify 
as far as possible its known short- 
comings. 


Clearly, cost will in the main be 
determined by effective management 
and methods, both in the field and in 
subsequent processing. ‘The factors 
which result in the maximal produc- 
tion of rubber per acre at the lowest 
cost must be carefully analysed. ‘The 
reasons for the variation in quality in 
the collected latex and the best pro- 
cedures for processing can only be 


Paul Wycherley 
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Aerial view of the Rubber Research Institute of Malaya showing the library and the 


extensive laboratories. There is also a field station at Sungei Buloh, 15 miles away 
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elucidated if the physico-chemical and 
biochemical properties of latex and the 
modifications induced by processing 
are known. 

It is considered incumbent on the 
plantation industry itself to sponsor 
basic research, even though the results 
in terms of financial gain may not be 
immediately apparent. New knowledge 
will generate new ideas for technical 
advances or improvements and the ex- 
ploitation of these will often have to be 
protected by patents; these may often 
overlap some of the patents for the 
synthetic products. In consequence, if 
basic research on the properties or pro- 
cessing of natural rubber is neglected, 
technical progress could be hampered, 
or even blocked, by patents arising 
from the studies of synthetic rubbers. 

The following is a very abbreviated 
version of the observations and recom- 
mendations of the Advisory Com- 
mittee on the work of the Rubber 
Research Institute of Malaya. 


Breeding and selection 

A valuable contribution to the in- 
dustry has been the production of the 
R.R.I.M. 500 and 600 series of clones. 
With these and others, productivity 
of rubber in terms of dry rubber per 
acre has been multiplied several fold. 
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Future development should place 
greater emphasis on controlled hy- 
bridisation to give seedling progenies, 
and the programme of selection should 
be intensified to explore the possi- 
bilities of the production of F.1 
hybrids, a technique which has proved 
so valuable in other crops, such as 
hybrid maize and forest trees. 

Modern techniques of vegetative re- 
production, such as stooling or mist 
culture, should also be actively investi- 
gated with a view to the production of 
‘clonal rootstocks or self-rooted clonal 
‘material. 


Assessment of field performance 


Much information relating to the 
influence of tapping on girth increment 
has been collected, but no comparable 
information is available on how tapping 
procedure depresses the rate of gain in 
dry matter of the whole tree or any 
differential effects on the various parts 
of the tree. Nor is it known what is the 
influence of inherent constitution or 
nutritional or other environmental 
factors on the partition between the 
yield of latex and the total production 
of dry matter. It will be essential in 
field experiments to sacrifice many 
complete trees at intervals to deter- 
mine total dry weight and carry out 
the other essential measurements. 


Stimulation of latex production 


A major contribution made by the 
Institute is in the study of high tapping 
and the development of growth regula- 
tors for the stimulation of latex pro- 
duction, in particular the employment 
of 2,4,5-T. There is need to assess the 
most promising of these growth com- 
pounds to discover, firstly, whether 
they are more effective than the ma- 
terials which have so far been tried by 
the Institute and, secondly, to ascertain 
whether they can also be employed to 
increase the yield of latex from younger 
trees which are still making active 
growth. It is also of importance to 
gain some insight into the physiological 
mechanisms which control the in- 
creased flow of latex and to investigate 
further the interactions between the 
systems of tapping and the additional 
latex production induced by the appli- 
cation of the growth regulator. 


Reappraisal of existing field 
experiments 


It is not unreasonable to query the 
scientific value of comparisons between 








families of illegitimate seedlings, inas- 
much as each family has a unique com- 
position of individuals and the experi- 
ments as such are not reproducible. 
Again, no true elucidation of the re- 
lationship between stock and scion can 
be achieved if the rootstocks consist of 
illegitimate seedlings. The experi- 
ments should be critically examined 
and only those of really scientific merit 
continued. This important recommen- 
dation applies not only to the selection 
work, but also to the field trials on 
nutrient requirements. 

It is of great importance to assess the 
economic usefulness of cover crops and 
to determine which crops, if any, or 
which mixtures of covers give the best 
results. 


Pathological division 

The illustrated manual, now in pre- 
paration, describing the diseases of the 
rubber tree should be very helpful to 
the plantation industry in aiding 
accurate identification. It is apparent 
that the importance of root diseases, 
particularly in replanting, is fully 
appreciated and a part of the pro- 
gramme should be devoted to defining 
which procedures will lead to minimal 


losses. 


Soils division 

The pot culture investigations re- 
lating to the determination and elucida- 
tion of the symptoms due to deficiencies 
of micro-nutrients have made such 
satisfactory progress that surveys 
should be undertaken to appraise the 
economic significance of individual 
micro-nutrients in actual plantation 
practice. 

In experiments on the nutrition of 
the rubber tree the employment of 
radioactive isotopes may seem attrac- 
tive. Some limited problems could be 
elucidated by simple means and in- 
expensive equipment which should give 
relatively trouble-free service under 
tropical conditions without special 
servicing. 

Lalang (/mperata spp.) and other 
grasses are serious pests of rubber. 
Many new materials for weed control 
are constantly being offered for test, 
but only a small proportion prove to be 
worthy of extended trial. Attention 
should be restricted to those com- 
pounds which have been found to be 
of value by research organisations 
specialising in the assessment of 
herbicides. 
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Establishment of sub-stations 


There is a provision for the establish- 
ment of three sub-stations. Regional 
sub-stations are essential to amplify 
and consolidate the results obtained at 
the field research station at Sungei 
Buloh and should be sited to meet the 
regional needs of the plantation in- 
dustry. 

They should be large enough to 
allow complete experiments to be 
undertaken, both in relation to the 
adequate testing at each sub-station 
of the most promising selections or of 
major manurial requirements. 


Chemical division 

In the studies concerned with either 
fresh or processed latex the general 
approach seems to be on sound lines 
and new information is being accumu- 
lated. Research on the non-rubber 
constituents, which is being carried out 
in conjunction with the British Rubber 
Producers’ Research Association, 
should ultimately lead to a_ better 
understanding of the basic principles 
underlying technological and manufac- 
turing processes. 

An initially purely scientific enquiry 
into the properties of a mixture of 
vulcanised and unvulcanised latex has 
led to the development of a new and 
promising material, namely, superior 
processing rubber. The further ex- 
ploration of oil-extended natural rub- 
ber seems desirable. 

For the technical control of the pro- 
duction of technically classified rubber 
at plantation factories, the industry 
should set up an independent centre to 
carry out the necessary tests. 


Advisory services 

The first principles for the successful 
organisation of a research institute is 
that the research worker should be 
subjected to the minimum of adminis- 
trative duties and paper work. Central 
administration should be such that 
little administrative work falls on to 
the heads of divisions, whether by way 
of inter-departmental memoranda oF 
the too frequent preparation of reports. 
Active research workers should be te 
lieved from having to spend much time 
on the day-to-day routine advisory work, 
but should be consulted only about special 
problems. 

In view of the large proportion o 
the total rubber production vhich 1s 
now in the hands of the smailholders, 


(continued on page 494) 
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THE TERMITE 


Part I]. —Its Depredations and its Benefactions 


W. WILKINSON 


(Termite Research Unit, Port Harcourt, Nigeria) 


F TER thinking a little about what 

a termite is and where and how 
it lives, the question which naturally 
follows is, ‘ How does it affect Man?’ 
Considered in the usual light as a 
destroyer, it does so basically by com- 
peting with him for cellulose, which 
Man wishes to conserve in one form 
or another. In general, the termite is 
a serious nuisance only in those places 
where it is prevented from feeding 
normally. This is effected by the re- 
moval of its natural food sources in 
the way of fallen timber and vegetable 
debris and the substitution of culti- 
vated plants and tree crops, conserved 
forests and wood derivatives, such as 
timber and paper, all of which offer an 
acceptable alternative diet. 


Damage to timber 

The most obvious damage is caused 
to buildings and other structures, and 
in the worst affected areas the cost of 
repairs and replacements can be very 
high indeed. Accurate estimates are, 
of course, difficult, but, to give one 
example, the British West African 


— 





Damage to dead wood—an apparently sound piece of plywood, 





Although termites do extensive 

damage to timber work and can 

be very destructive to living 

plants and trees, they can also 
be beneficial to the soil. 





territories have reckoned that termites 
have cost them £250,000 in repairs to 
major public and commercial buildings 
alone, during 1954. 


Preventive measures 
Subterranean termites can virtually 
be excluded from a building if a suit- 
able barrier is incorporated. The Dry- 
wood family are a more difficult prob- 
lem, as the winged ones infest a piece 
of timber direct, and do not require a 
subterranean base from which to oper- 
ate. It is necessary to use one of the 
few naturally resistant woods or, even 
better and more practical, chemically- 
treated softwoods. ‘There are bound 
to be difficulties in this treatment, but 





ig = Se ; 


with the top veneer stripped off, exposing galleries 


with care and ingenuity it is possible 
to obtain reasonable protection. 

Some countries, realising the eco- 
nomic importance of preventive 
measures, have established research 
centres and encouraged the use of 
pressure-impregnation plant for tim- 
ber. Since the war, South Africa has 
realistically tackled its fight against the 
Jamaican Cryptotermes brevis by con- 
trolling timber movement and usage, 
and standardising protective treatment. 


Damage to living plants 

Damage to standing crops is a less 
widely recognised aspect of termite 
depredations, but of no less primary 
importance to the growers concerned. 
Mutilation of living trees varies greatly 
both in the species concerned and the 
mode of attack. It is most in evidence 
in Australia and Central America. 
Tunnelling may extend into the heart- 
wood, or may be concentrated there, 
turning an apparently sound tree into 
an earth-filled pipe. Tree seedlings are 
not immune and a heavy casualty rate 
may occur, particularly in marginal 





of Cryptotermes havilandi, some packed with the hard, ova! faecal pellets characteristic of the Kalotermitidae 
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areas where plantations of introduced 
species are laid out. An example of this 
is seen in the growing of Eucalyptus 
in parts of Africa, where ring-barking 
or complete felling of newly trans- 
planted young trees commonly occurs. 

The boring into and partial eating of 
trees and bushes frequently reduces 
the crop, even if the plant itself is not 
killed. Thus cacao in West Africa can 
be the victim of Neotermes aburiensis, 
one of the Kalotermitidae. It begins 
the colony, like its congeners, in a dead 
branch or snag, but then moves on into 
‘the living wood. Tea, citrus and sugar- 
cane are but three of those preyed 
upon and cotton is subject to attack 
from below by a number of species. 
The harvester termites, mostly Hodo- 
termes and Trinervitermes, live under 
normal conditions by cutting grass or 
herbs into small pieces to take back to 
the nest. Quite naturally they turn to 
cereal and other crops planted in their 
territory. It would be easy enough to 
extend these few examples into a long 
catalogue of spoliation. The marvel, 
however, is not how much of man’s 
produce they destroy, but how little, 
considering they exist in such astro- 
nomical hordes. 


r 4 . . 
rermites as soil improvers 


The actual number of species with 
a direct adverse effect on man is, in 








fact, small compared with the re- 
mainder. Quick to note their obvious 
bad points, we do not look so closely 
at the benefits termites may confer. 
They probably influence aeration of 
the soil and are undoubtedly a major 
factor in the clearance of dead vegeta- 
tion. Those which dwell near the 
surface will assist in the turnover to 
humus, particularly in forest regions. 

Others live too far underground for 
the broken-down debris to be returned 
quickly to circulation, but, if they 
build mounds, they bring subsoil to 
the surface. This can be an advantage 
to some mineral-deficient topsoils. 
Throughout large tracts, the greater 
part of the termite population is 
humus-feeding, passing soil through 
the gut, rather after the manner of an 
earthworm. Parts of upland Kenya 
are densely pimpled with their low, 
rounded mounds, built only a few feet 
apart. The likelihood of their altering 
the constitution of the soil when in 
such a concentration has inspired a 
research project, now being com- 
pleted. 

Mounds can be so rock hard as to 
provide a good road-making material. 
The soil of the big Macrotermes and 
Odontotermes mounds seems to bind 
better than the surrounding earth and 
is used for constructing mud huts and 
hard tennis courts. 


Damage to living 
wood — typical 
‘piping’ of a grape- 
fruit tree, Citrus 
paradisi, by Cop- 
totermes sjostedti 
at Port Harcourt, 
Nigeria 


Need for more research 


As the originator of a social system 
analogous to, and in some ways more 
developed than, our own, the termite 
deserves respect and further study. 
Leaving aside any philosophical aspect, 
however, further research into the 
group is necessary if progress is to be 
made in controlling its relations with 
man. Unless one can recognise the 
identity of a species, and know exactly 
how it lives, how is it possible to 
counter at its weakest point? 

The following four short papers of 
general interest are recommended for 
further reading: 

Coaton, W. G. H.: “Termites and their 
Control in Cultivated Areas in South 
Africa’, Bull. Dep. Agric. S. Afr., 1951, 
305, 1-28. 

Harris, W. V.: ‘Termites and Tropical 
Agriculture’, Trop. Agriculture, 1954, 
31, 11-18. 

Harris, W. V.: ‘ Termites and Forestry’, 
Emp. For. Rev., 1955, 34, 1-7. 

Hesse, P. R.: ‘A Chemical and Physical 
Study of the Soils of Termite Mounds 
in East Africa’, ¥. Ecol., 1955, 43, 
449-461. 


Natural Rubber 
(Continued from page 492) 
it is imperative that there should be 
no lack of instructors to carry out 
advisory work. 


Liaison 

One of the most serious problems 
which confronts research workers in 
the tropics is the difficulty of keeping 
abreast of scientific developments in 
other countries and there is a danger 
that research may be held up by a lack 
of knowledge of new techniques or 
sources of material. Equally, new in- 
vestigations may be started which over- 
lap or repeat previous investigations. 

The world demand for first-class 
scientists has outstripped the supply: 
Many fields of knowledge have now 
become highly specialised and it may 
not be possible to appoint experts in 
certain fields of the Institute’s activities. 
In many instances much could be 
achieved if experts could be invited to 
visit the Institute for short periods. 

Particular importance is attached to 
the establishment of good connections 
with universities and other scientific 
institutions, since in the course of 
research at the Institute some small 
facet will require study which cannot 
be undertaken because the tecl:nique's 
too specialised or the equipment very 
expensive. 
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An International TD18 tractor drawing a McCormick International 10-ft. serrated disk harrow fitted with extra weights, which 
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bring the total operating weight to nearly 5 tons and thus ensures deep tillage 


TILLAGE IN SUGAR-CANE 


UGAR-CANE cultivators in India 

are now adopting more intensive 
methods of cultivation in order to 
obtain higher yields of cane. Among 
the factors contributing to an increase 
in production, the depth and the 
quality of tillage are of special 
importance. 

The application of larger doses of 
fertiliser, without efficient tillage, is 
unscientific in concept, and also a 
waste of money and effort. It is more 
economical to spend a few extra rupees 
on proper tillage to the desired depth 
than to save a paltry sum through in- 
efficient tillage. 


Compact soils 

The soil conditions in the Deccan 
are in general very difficult. Only with 
the heaviest tillage equipment is it 
Possible to obtain a satisfactory degree 
of pulverisation. The tillage technique 
followed at present is, however, far 
from ideal. 

Normally, the first operation in the 
Preparation of a field tor planting cane 
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O. MUELLER 
(Voltas Ltd., Bombay, India) 





Important factors which contri- 
bute to improved yields of sugar 
are the depth and quality of 
tillage. New techniques for the 
cultivation of heavy and light 
soils in India are here described. 





is deep ploughing. Deep ploughing, 
say to a depth of 14 in. in compact 
soil, will produce broken soil to a depth 
of 18-20 in. This initial operation is 
followed up by a number of harrow- 
ings, but the heaviest harrow will only 
be able to penetrate 8 or g in., with 
the result that only the top 8 or g in. 
will be pulverised, while the bottom 
layer cannot be reached to break the 
underlying big lumps. 

Subsequently the cane is planted to 
a depth of 8-9 in., which means the 
cane cuttings are placed on top of big 
lumps. Under these conditions, the 


first feeder roots are bound to strike 
unpulverised soil, which is far from 
being an ideal condition for root 
development. 

Extensive trials carried out under 
these particular soil conditions have 
shown that it is possible to obtain 
complete pulverisation of the seed- 
bed by adopting a different technique, 
which is in many cases cheaper than 
the old technique. 

In this new method, the field is 
first harrowed by means of a deep 
tillage harrow fitted with extra weights 
to effect penetration in hard soils. ‘This 
pulverises the soil to a depth of 8 in. 
Subsequently the field is ploughed by 
means of a heavy-duty disk plough, 
which buries the pulverised topsoil and 
brings the unbroken soil to the top. 
The same deep tillage harrow, but now 
without weights, can then be used to 
pulverise the unbroken lumps on top. 
It is thus possible to achieve prac- 
tically complete pulverisation of the 
active layers of the soil and prepare a 
seedbed ideal in every respect. 
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This type of tillage has only become 
possible through the introduction of 
the deep tillage harrow; the harrows 
now being used have neither adequate 
clearance nor weight to penetrate to 
the required depth. 

In general, it is possible to do two 
harrowing operations for the cost of 
one ploughing operation. Further- 
more, the cost of ploughing after 
harrowing is also much less than the 
cost of ploughing an unharrowed field. 
The cost is therefore likely to be less 
than by the conventional method. 

The following tillage techniques are 
recommended : 

(a) Food crops or green manure fol- 
lowed by cane.—This entails the follow- 
ing operations: (i) one operation with 
deep tillage harrow fitted with maxi- 
mum amount of extra weights; (ii) one 
ploughing with heavy disk plough; 
and (iii) one operation with deep tillage 
harrow without extra weights. 

In soil which is difficult to pulverise 
it may be necessary to carry out two 
operations, each with a deep tillage 
harrow, both before and after 
ploughing. 

(6) Cane to be followed by food crop 
or green manure.—This requires one 
or two operations with the deep tillage 
harrow fitted with extra weights. The 
ceep tillage harrow also makes it 
possible to incorporate cane trash into 
the soil. For the successful chopping 
and mixing of this trash, the soil as 
well as the cane trash should be as dry 
as possible. 


PRESENT METHOD 
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(c) Cane followed by cane.—One or 
two operations with deep tillage har- 
row, fitted with extra weights, followed 
by one ploughing with heavy-duty 
disk plough, and one harrowing with 
deep tillage harrow without the extra 
weights. 


Lighter soils 


In general, a similar technique can 
be adopted in Northern India as in the 
Deccan, except that here it is possible 
to use lighter implements. In most 
cases a heavy horsepower wheel tractor 
will be able to do the work efficiently. 
However, the same problem of pul- 
verising the soil at the lower level does 
exist in the north, even though the soil 
is not so hard. 

(a) Food crops or green manure fol- 
lowed by cane.—Operations are re- 
quired in the following order: (i) one 
or two operations with a heavy offset 
harrow; (ii) one operation with a 
heavy disk plough; and (iii) one 
operation with a heavy offset disk 
harrow. 

(6) Cane to be followed by food crop 
or green manure.—A heavy offset 
harrow may be used once or twice to 
chop up and incorporate the cane 
trash. 

(c) Cane followed by cane.—In this 
case two operations with a heavy offset 
harrow, followed by one operation with 
a disk plough and subsequently one 
operation with a heavy offset harrow, 
will produce perfect soil conditions. 


PROPOSED METHOD 
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Diagrammatic representation of the present and the proposed new method of tillage 


of the sugar-cane soils of the Deccan in South India 
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Drier conditions 


Tillage as described above would 
cause, in the case of land which js 
insufficiently irrigated or is unirrigated, 
the drying out of soil moisture, which 
it is essential to preserve if cane 
cultivation under these conditions is to 
be successful. 

By means of an offset disk harrow a 
very fine disking needs to be done in 
one or two operations. If trash is avail- 
able, it can be chopped and mixed 
with the top soil. It is important that 
this disking is done as soon as possible 
to prevent the soil from drying out, 
even if it is not possible to do the other 
operations immediately. 

If very fine disking has been ob- 
tained, a heavy chisel cultivator should 
be used several times to obtain a fine 
tilth of lower layers of the cultivated 
area without losing any moisture. 

Any fertiliser, groundnut cake or 
even compost added to the soil should 
be dropped behind the chisels to lower 
layers of cultivated soil where adequate 
moisture is available to enable the 
roots to absorb these nutrients. 


Abstracted from an article appearing in 
the Statesman (India), 29 May, 1957. 





Xth International Cocoa 
Conference 

A three-day international cocoa con- 
ference was held in London in Sep- 
tember, which was chiefly concerned 
with the exchange of scientific in- 
formation on the cultivation and pro- 
cessing of cocoa. Papers were con- 
tributed from Malaya, Fiji, Trinidad, 
Ghana, Nigeria, Jamaica, Ivory Coast, 
New Guinea, Belgian Congo and Latin 
America. 

Of particular interest were the con- 
tributions made by representatives of 
the Belgian Congo regarding the ap- 
plication of fertilisers and on light and 
shade techniques in the cultivation of 
cacao. Papers were contributed on 
the control of black pod, capsid and 
swollen shoot disease. Though much 
progress has been made in pest and 
disease control, theory is too often 
ahead of practice. Swollen shoot virus 
continues to provide problems fot 
research and new work is being dont 
on vector control and coppicing. 

Since the known areas of ‘he world 
with optimum soil and climatic com 
ditions for cocoa are limited, the com 
ference laid particular stre-> on the 
need for further soil surveys 
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Flax growing is a leading industry in the Soviet Union. Here a machine is pulling the flax on a collective farm int 


RUSSIA TODAY 


Agriculture in the Soviet Union 
W. G. CASS 


1 ob- 
hould 
a fine 
vated 













ke OF 
hould 
lower 
quate noun 


the | Following the serious situation in 1953, the output of agricultural machinery and fertilisers was 
speeded up; in 1954, there was a drive to extend the area under grain; in 1955, there was a call 
for the increased production of all crops (WoRLD Crops, 1956, 8, 314) with the result that 1956 
appears to have been a good year for agriculture in Russia (WORLD CROPS, 1957, 9, 300). 
nos The present report suggests that the blight of bureaucratic control was the main reason for the very 
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con | Serious difficulties of nationalised industry in the past and it gives a clear warning to those engaged 
Sep- in economic planning not to overlook the human factor. 
erned " 
; o- ESPITE the enormous amount backward. Conditions were the same, also textiles and other products, pro- 
pan of material written and spoken, the land was the same, but results duced from agricultural raw materials. 
idad, and published in innumerable Soviet differed. Why? Then he added: it The population has increased from 
‘oast, books and journals, about the state of was because the District Committee 159,200,000 in 1913 to 200,200,000 in 
‘atin agriculture in that vast territory, it is did not consider and deal with each 1956. In 1913, over four-fifths 
not easy to obtain a true and balanced farm individually, as it should do. (82.4°/,) of the population was rural; 
ts picture. Reports are contradictory: Guidance on general lines was out of in 1956, it was only a little more than 
“al laudatory statements about achieve- date. half (56.6%). As regards higher 
» ap ments are so often offset by denuncia- . living standards, figures issued by the 
+ onl tions of failure and inefficiency. Very Increasing demand Central Statistical Board show that, 
ad few important absolute figures are Without quibbling over a possible in 1956, purchases of footwear and 
io given; percentages and multiples—so inconsistency between this statement _ textiles in many parts were doubled or 
re many times larger or smaller—there and the earlier one about land and even trebled; and the consumption of 
nuch are in plenty. Possibly the contradic- conditions being everywhere the same, foodstuffs showed an increase of 62% 
per tions are not really significant: they it is more important to note some of for meat and fats, 86% for eggs, 87% 
often may merely indicate that standards of the reasons why Soviet agriculture has _ for sugar, and the consumption of milk 
vires efficiency and achievement vary con- not been keeping pace with the re- and milk products by clerical and 
t siderably in different regions in this quirements of the national economy. industrial workers had doubled, as 
done huge land area. The two main reasons* were—in- compared with 1940. 
Krushchev himself, on a recent visit crease in population, and a higher . ' 

vorld to Kalinovka, in East Ukraine, had standard of living. ‘This latter com- Mistakes and shortcomings 

por something to say on this subject. prises, of course, not only food, but Apart from this increase in demand, 
pao Kalinovka and other farms, he said, <a a a it has to be admitted that in tech- 
t belonged to the advanced category; 44. heals al aalaie cuberpdive, in aati nology, in organisation and in policy, 


but there were others which were 
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these increasing demands.—EbD. 


Soviet agriculture has suffered in the 
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past—and indeed still suffers—from 
serious mistakes. By way of example 
may be mentioned the haphazard ful- 
filment of specified or planned de- 
liveries of grain and other produce. 
Weak or backward collective farms, 
which failed to come up to the re- 
quired level, have been helped by the 
district leaders to reach, in some way 
or other, ‘an honourable place and 
report successes’. Leaders at all 
levels (regional, territorial and state 
or republic) adopted some such policy, 
the net result of which was to force all 
collective farms and individual farmers 
down to the level of the least efficient. 
Material interest or incentive to high 
output was largely destroyed through 
what appears to be a_ peculiarly 
vicious form of bureaucracy. 

Another example is the strange 
persistence of manual methods in 
various agricultural operations, despite 
the frequently boosted mechanisation 
of Soviet agriculture; it is now ad- 
mitted that Soviet Russia is behind the 
U.S.A. in this respect (vide Khan- 
kovskii in Novy Mir, 12, 1956). The 
main trouble is that mechanisation 
needs to be co-ordinated and com- 
plete. If there is a weak link where 
the ancient manual methods are still 
used it upsets the cycle of operations 
and largely nullifies the benefits of 
machinery. At least, that is Khan- 
kovskii’s view, and he explains it by 
reference to what are called post- 
reaping operations. | Combine-har- 
vesters are all very well, he says, and 
their use may reach 85°, or even 100°, 
of total harvesting in some regions of 
the south, but the subsequent opera- 
tions of cleaning, drying, loading and 
unloading the grain, are still largely 
being done by hand, and often in very 
primitive fashion. 


Blight of bureaucracy 


Excessive bureaucracy and state inter- 
ference are now generally condemned, 
including Stalin’s policy in this direc- 
tion, and is now seen to be a major 
factor in discouraging enterprise and 
initiative. Indeed, as late as 1955, 
such over-planning and centralisation 
was still too much in evidence, despite 
attempts, then in progress, to reduce 
officialdom. Incidentally, Stalin is 
now also censured for insufficient en- 
couragement of electrification on the 
farm, so strongly advocated by Lenin, 
many years ago. 

These and other shortcomings are 
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Mechanisation of 
a tree crop. Row- 
ploughing in an 
orchard of a State 
farm in the Kursk 
region 


at last fully recognised, and strenuous 
attempts are being made to improve 
the position, although even now, the 
blight of bureaucracy strangely persists 
in a country where one would have 
thought a definitely determined State 
policy could have been strictly, even 
ruthlessly, pursued. 

Among the main features of the new 
planning policy, established about 
March 1955, were firstly, greater free- 
dom for the collective farmers to make 
decisions for themselves on matters 
of cropping and stock-raising, and 
secondly, to establish as the criterion 
of good management the amount of 
saleable produce actually delivered to 
the State, instead of the total area 
sown or the number of stock main- 
tained. The idea now is to encourage 
greater individual interest and initiative. 
And yet the great possibilities, so 
hopefully envisaged, are still not being 
realised for Khankovskii says: 

‘ Sometimes it is the routine habits and 
low initiative of collective-farm leaders; in 
other cases there are still many different 
authorities above the collective farm 
management that like to interfere with 
their stereotyped official methods, nervous 
of anything really new or enterprising, and 
clinging desperately to the old bureau- 
cratic ideas ’. 


New targets 
So far as agriculture is concerned 


they are now trying hard to work out 
a clearer and more effective policy. 





The planned target, as shown in the 
latest figures, is certainly high. In 
February 1956, the total output per 
annum of grain of all kinds—though 
what this includes is not precisely 
clear—is to be raised, presumably 
during the next five or six years, to 


177,00C,000 tons. Capital investment 
in 1954-55 was 34,400 million roubles,* 
or 38%, more than for the whole of 
the fourth 5-year plan (1946-50). 
During those same two years, 400,000 
15 h.p. tractors, 228,000 trucks and 
lorries, 83,000 combines, and other 
equipment were provided. ‘The ma- 
chine and tractor service stations have 
now a greatly augmented staff of 
engineers. More than 120,000 of what 
are ca!led agricultural specialists were 
attached to collective farms in 1954-56; 
and some 20,000 or more of ‘city 
workers ’ were proposed as chairmen 
of collective farms. Prices of produce 
supplied to the State are said to have 
risen sharply, so that collective farm 
income in 1955 reached 75,600 million 
roubles (nearly £7,000 million stef 
ling). 

Some of the foregoing figures look 
impressive, but without further details 
are nearly meaningless. So also is the 
further statement that tax collectio® 
has been eased in favour of the collec 
tive farms. Among other things, We 


® 11.2 roubles = £1 sterling (November 
1957). 
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do not know how many collective 
farms there are, or the respective pro- 
portions of collective, State, and in- 
dividual farms in the total. It is 
understood that a few individual 
farms are still left, but there is little 
definite information on this point. 

It may be generally inferred, how- 
ever, that despite the bureaucratic 
bogey, Soviet agriculture is now 
making good progress. Between 1953 
and 1955, arable cultivation increased 
by nearly 29 million ha.,* mainly due, 
of course, to opening up virgin lands 
(25 million ha.) Cattle increased by 
over 4 million; pigs by 4.6 million; 
and sheep and goats by 6.7 million, 
during 1953-55. For 1955, as com- 
pared with 1954, grain output in- 
creased 22%, sunflower seed 95%, 
sugar-beet 54°%, flax (with linseed for 
oil) 74°, and milk yields 31°, (yields 
per cow 16%). In 1956, the total area 
sown to all crops is estimated to be 
194 million ha., z.e. an increase in 
about three years of nearly 37 million 
ha, and comprising chiefly, grain 
(wheat 14 million ha. and maize 20 
million ha.) This increase is about 
equivalent to that of the whole preceding 
40 years (1913-53). 

Soil cultivation methods are being 
improved and more fertiliser was used 
in 1956. At the same time, weather 
conditions are often appalling in some 
part or other of the vast areas involved; 
early and late frosts are particularly 
inurious, although every effort is 





* Hectare 


2.47 acres. 





Preparing the ground for wheat. Here an S-80 tractor is ploughing and harrowing 





being made to breed frost-resistant 
varieties, e.g. of maize, and thus also 
extend cultivation zones further north- 
ward, both for wheat and maize. 

Despite weather difficulties, the 1956 
grain harvest is said to establish a 
record. State deliveries to 5 Novem- 
ber, 1956 were 52,700,000 tons, 
constituting, it seems, by far the 
greater part of agricultural produce 
supplied to the State. Presumably the 
rest of such produce is disposed of in 
other ways. The State now has a large 
surplus of grain for trading, for the most 
part, with the satellite republics. The 
delivery of grain was actually some 50°, 
or more greater than in the previous year 
or two, and ts one of the highlights in 
Soviet agriculture. There were almost 
similar increases in livestock produce. 
Milk production in State and collective 
farms rose by 4,000,000 tons, and by 
1 November, 1956, 15,900,000 tons 
had been sold to the State. There was 
a 23% increase in animal fats, and a 
similar story is told about meat and 
eggs. 


State farms 


The State farm is now an important 
feature in Soviet rural economy. In 
1954-5 nearly 600 of these were estab- 
lished, including 425 in virgin ter- 
ritory, under the jurisdiction of the 
Ministry of State Farms, which now 
controls 23,000,000 ha. for grain alone. 
The latest Communist Party directives 
stipulate for delivery from these farms 
of nearly 15,000,000 tons of grain per 
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in one operation on a State farm in the Novosibirsk region 
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annum by the end of the current 5- 
year period (1960). Under the rule of 
the same Ministry are also 340 
specialised farms, of which 135 are for 
vegetables (including potatoes). During 
1956-57, a further 100 of these farms 
of large size are to be established. 
Many of them are highly mechanised. 
But here, as elsewhere, labour effi- 
ciency and the degree of mechanisation 
varies considerably. Measured in 
terms of man-hours for different 
products, it requires from 1 to 3.6 
man-hours per centner* of grain, 8 to 
16 man-hours per centner of milk. The 
average yield of grain on these farms 
is over 20 centners/ha. It is antici- 
pated that eventually the State farms 
will provide most of the grain needed 
for home consumption. With the 
inclusion of new or virgin areas the 
grain-growing regions of the Union 
spread far and wide, being no longer 
limited to favoured areas in the west 
and south. 


Harvesting problems 

Despite everything, harvesting losses 
are still serious, and the fault is not 
entirely climatic. For many years, 
great faith has been placed in mech- 
anisation, using the combine-harvester, 
but seemingly this faith has lately been 
shaken; it is even now asserted that 
the combine system was causing 
(rather than preventing) losses of the 
order of 16 million tons of grain. 

As an example, reference is made to 
the experience of the Budenny collec- 
tive farm in the Krasnodar territory, 
on the Black Sea, where about 21 
centners/ha. were harvested by the 
two-stage system. When perfectly 
ripe grain was harvested in one stage 
by combine, only 14.2 centners/ha. 
were gathered. It was concluded from 
this that the combine-harvester is not 
always the answer to_ harvesting 
difficulties, and that the single-stage 
system may sometimes, according to 
nature of crop and other factors, have 
to give way to the two-stage system. 
Moreover, even with the combine- 
harvester, harvesting is often unduly 
prolonged, up to 40 or more days, with 
losses accumulating all the time and 
amounting to one-half or three-quar- 
ters of the entire crop. In some parts 
of the Soviet Union, these losses are 
aggravated by hot, dry winds which 
scatter the grain from the standing, 
over-ripe ears. 





100-120 Ib. (Germany). 
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Greater independence 

Kalinovka (Ukraine) has a collective 
farm, a visit to which was described 
sometime ago in Pravda. Compara- 
tive figures of output for 1953 and 1956 
strikingly exemplify at least one suc- 
cessful case of application of new 
methods, including an increase in 
grain crop yield from 7.4 to 30.1 
centner/ha. (presumably the average 
for all grain crops). Milk produced 
per cow showed a remarkable increase 
from 1,164 to 3,726 kilos, silage from 
120 to 4,500 tons, vetch-oats for hay 
from 28 to 531 tons, and soon. The 
flourishing state of the live-stock farm- 
ing is attributed chiefly to maize. Hay 
is now being produced on land which 
would formerly have been left fallow. 
This custom dies hard, even though 
the district is well watered; it has now 
been found that as a result the yields in 
the next rotation are better than those 
obtained when the land had a period of 
fallow. In view of the increased 
yields of green fodder, maize, silage 
and vetch-oats hay now being ob- 
tained, it is hoped to raise the yield of 
milk still further from the previous 
high of 3,726 kilos to the target of 
4,000 kilos, proposed by the agrono- 
mist, Vanin. This general improvement 
is attributed largely to less official or 
state interference, and to freer play of 
initiative and enterprise. 
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ze being harvested with a KU-2 combine on the Malenkov Collective Farm in Krasnodar Territory 


Incentives 

The monetary income of this collec- 
tive farm has increased during the past 
three years, from 687,000 to the 
astonishing figure of 5,600,000 roubles. 
Attempts are being made to reduce 
labour costs per unit of production. 
Rates of labour expenditure and pay- 
ments in workdays are governed by 
what the most efficient workers can do. 
New methods of payment of the farm 
chairman, the agronomist, the veterin- 
ary surgeon, and the head foremen are 
being tried. ‘They are credited with 
workdays on the basis of gross output. 
For example, the chairman is credited 
with 0.2 of a workday per ton of grain, 
0.1 per ton of potatoes, and so on. 
Total workday credits for some of the 
leaders under the old and the new 
systems are: 








| New | Old 
| rates | rates 
| 1956 | 1948 
Chairman a | 1,495 | 1,630 
Veterinary specialist | 1,030 | 1,304 
Agronomist | 1,442 | 1,467 
Leader of No. 1 team} 1,009 | 600 











In 1955 it was decided to extend the 
area covered by the Kalinovka new 
farming policy, and delegates from 
other farms in the district were in- 
vited to a special conference to study 
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methods and discuss the 
results. Already, some improvement 
is apparent. The poor milk yields o! 
only 624 kilos in 1953, for example 
have now been raised to 2,130 kilos 
and the number of pigs fattened fron 
700 to nearly 10,000. In his visit t 
the district, already referred to, Con- 
rade N. S. Khrushchev, expressed 
appreciation of the Kalinovka enter- 
prise. This must rise to still higher 
levels and become a pattern for emule 
tion throughout the whole of th 
Soviet Union, he said. 

The writer is indebted to the Society fo 
Cultural Relations with the U.S.S.R. fo 
the loan of Soviet books and journals 0 
which the foregoing account has bet 
based. They have also supplied a generou 
selection of photographs. 


the new 


Plasties in Agriculture 

Two papers read at the Internation 
Corrosion Conference, recently he 
in London, are likely to be of intere* 
to manufacturers of agricultural m™ 
chinery and equipment, and agricl’ 
tural chemicals: ‘The Use of Vi! 
Resins in the Construction of Chemi@ 
Plant’, by W. E. Martin (2X Plast 





Ltd.), and ‘ Sprayed Metal and Plast 
Coatings’, by G. H. Jenner (F. 
Berk & Co.). Summaries i" 
appeared in Corrosion ‘Technolog 
1957, 10, pp. 345 and 347 
World Crops, Dece: ber 1% 
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NEW PUBLICATIONS 


Climate and Economie 
Development in the 
Tropies 


By D. H. K. Lee. Pp. 182. London: 
Oxford University Press. 1957. 28s. 

It is difficult to summarise a book 
which is itself an epitome of present 
knowledge on the effects of tropical 
climate on agriculture, animal hus- 
bandry, human efficiency and industry. 
This book is the outcome of delibera- 
tions of a Study Group on Climate and 
Economic Development in the Tropics 
organised by the American Council on 
Foreign Relations. It is, in fact, more 
than the findings of the Study Group 
on which Dr. Lee was a prominent 
member, for on every page it bears 
the stamp of the author’s personality, 
the convictions of a man with wide 
experience in tropical research. 

The objectives of the Study Group 
were not only to present a statement of 
evidence concerning the effects of 
tropical climate, but also to indicate 
what further knowledge is necessary, 
how it may be obtained and what use 
can be made of it in order to secure 
better conditions for the inhabitants of 
undeveloped tropical countries. 

It is shown that poor productivity 
and not a low purchasing power is 
primarily responsible for the  in- 
adequate diet of inhabitants in most 
tropical countries. The climate is 
responsitle for poor soils producing 
plants with a shortage of specific 
nutrients, and particularly subject to 
pests, diseases and losses in storage. 
The widespread incidence of debili- 
tating, incapacitating and life-shorten- 
ing diseases seriously reduces both the 
desire to work and the efficiency of 
performance and these effects increase 
the likelihood of malnutrition and de- 
crease the efficiency of preventive 
measures. Thus there is a vicious 
circle:  disease—under-production— 
poverty—poor health services—more 
disease in countries where the people 
are afflicted by diseases which rob 
them of vitality and initiative and which 
create social lethargy. 

Poor nutrition also constitutes a 
major cause of low animal produc- 
tivity, thus linking it to poor crop pro- 
duction. Forage is low in minerals 
and protein content, while its high 
fibre content adds to the alimentary 
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burden of the animal. Furthermore, 
the warm, humid climate puts a strain 
on the animal and greatly favours in- 
fectious diseases and parasitism. 

Manufacturing production is gener- 
ally at a low level, due not alone to 
climate, but to such factors as trans- 
portation, supply of raw materials, 
deterioration of materials, power sup- 
ply and marketing difficulties. Labour 
is, however, usually the greatest hin- 
drance: ‘ under-nourishment, disease, 
lack of education, lack of ambition, or 
ingrained custom, singly or in com- 
bination, may make of the apparent 
plentitude a veritable mirage ’. 

Although it is evident that climate 
has a depressing influence on tropical 
development, the author shows that 
non-climatic factors exercise equal, if 
nt greater, effects upon the econom’c 
situation. Unsatisfactory systems of 
land tenure, social restraints, conser- 
vatism, ignorance, poverty, the sanc- 
tions of the social code and the desire 
for isolation all limit the progress of 
economic development. 

The difficulties of the situation have 
been stressed, but the author has also 
much to say regarding the required 
action to effect improved conditions. 
He urges a more determined applica- 
tion of present knowledge and more 
research. In the present difficult 
transitional period the most highly 
qualified scientists, suited for this 
exacting work, should be recruited 
from the temperate zones. But ‘ rapid 
advances in tropical research cannot 
be expected until the tropical peoples 
themselves accept the responsibility, 
provide the means and acquire the 
competent personnel’. Dr Lee’s final 
and personal conviction is that the 
problem of tropical development should 
be pursued with all speed and all 
possible support, but on a broad front 
in which climate, man, agriculture, 
industry and economics receive simul- 
taneous consideration. 

Research is the key to the future in 
the tropics; those engaged on research 
in the tropics and those who support 
this work should most certainly read 
this book, while administrators in 
tropical countries cannot afford to 
ignore this careful analysis on a subject 
which so profoundly affects the people 
they govern. 

D. H. GRIST 





Atomic Energy in 


Agriculture 
By W. E. Dick. Pp. 150. London: 
Butterworth. 1957. 15s. 


This is the fourth volume in the 
‘Atoms for Peace ’ series and maintains 
the high standard set by the publishers 
in their very useful collection of works 
on atomic energy. The preface states 
that most of the material has been 
gleaned from the collected papers from 
the Geneva Conference of 1955. This 
might suggest nothing more than a re- 
hash of highly scientific literature, but 
this is far from the case. Obviously 
with a thorough understanding of the 
material with which he is dealing, the 
author has sifted out the really im- 
portant and salient features of an enor- 
mous mass of information and made 
them into a most readable and delight- 
ful book. As the editor, Mr. D. 
Wragge Morley, points out, Mr. Dick 
has worked in both the biological and 
the chemical fields and so is qualified 
to act as arbiter of what should or 
should not appear in a book of this 
kind. 

The author has divided his subject 
matter into sections depending on the 
type of application of the isotopes. The 
use of radiations in producing muta- 
tions of use and interest to the agri- 
culturist is his first theme. It is 
interesting that the Americans (who 
feared that, as generally thought, muta- 
tions could be only harmful) were not 
the pioneers in this field. ‘The Swedes, 
with much foresight and bravery, took 
the risk and found that it paid hand- 
some dividends. Much of the work 
mentioned in this section, then, is of 
Swedish origin. 

The next chapter deals with the use 
of isotopes for the study of photo- 
synthesis. The author has shown how 
the earlier ideas regarding formalde- 
hyde as first product have now been 
modified. Undoubtedly there is room 
for more work in this field and Mr. 
Dick, although adding the caption 
‘Complete photosynthetic carbon cycle’ 
to the illustration on p. 43, is wise 
enough to decide in the text that this 
cycle, worked out by chemists of the 
University of California, cannot be 
accepted as a completely established 
fact. Perhaps one of the more striking 
discoveries, and one which upset 
previous theories, is the ability of plants 
to take up carbon dioxide through their 
roots, a function which hitherto was 
considered to be the monopoly of 
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leaves. The absorption of other 
nutrient elements through leaves as 
well as the root system merely em- 
phasises that we cannot take too rigidly 
the viewpoint that metabolic activities 
are restricted to certain organs. 

The chapter on the use of radiations 
in the war against pests is fascinating 
and offers considerable hope for future 
improvement in pest control operations 
using chemicals, provided that we can 
keep pace with the rate at which 
Nature allows her creatures to acquire 
immunity to insecticides. ‘The part 
played by tracer elements in forestry 
is considerable and the author’s account 
of the work will give much inspiration. 

The final chapter treats in a par- 
ticularly interesting way the question 
of food preservation by the use of 
atomic radiations. Very well brought 
out here, and, indeed, too often 
neglected in many other books on the 
subject, is the possibility of inducing 
nuclear reactions with consequent 
danger from radioactivity, and perhaps 
also chemical changes which may affect 
the nutritive value and organoleptic* 
appeal. The distinction between satis- 
factory and complete sterilisation is 
made ; this is important, since the latter 
may well require such large radiation 
doses as to cause serious damage to the 
product. 

This book is very well written and 
can be heartily recommended, not 
merely to agriculturists, but also to a 
wider public, since there is in it so 
much information of value to biolo- 
gists, geneticists, food specialists, re- 
search workers and others working in 
this field. 

F, R. PAULSENT 


Ministry of Agriculture 


The Approved List for 1957 has now 
been published under the Crop Pro- 
tection Products Approval Scheme and 
provides a useful guide to many matters 
connected with the use of chemical 
products for the control of crop 
diseases, pests and of weeds. 

Notes on each chemical include a 
full list of pests and diseases for the 
control and partial control of which 
it is recommended and any pre- 
cautions which should be taken in 
using the chemical. Names and 


* Organoleptic = relating to senses of 
taste and smell.—Ed. 

+ Editor of Atomics, a Leonard Hill 
publication. 


502 








addresses of manufacturers of pro- 
prietary products are given and there 
is a comprehensive alphabetical index, 
including Latin names. 

Copies may be obtained from the 
Ministry of Agriculture, Fisheries and 
Food (Publications), 23 Soho Square, 
London, W.1. 


* 


The Locust 


A new addition to the British Com- 
monwealth Leaflets series deals with 
the battle of the locust. Tracing the 
acquisition of knowledge of this 
scourge—which, until 20 years ago, 
was very little—the booklet goes on to 
describe the gradual establishment of 
international co-operation in control 
measures and in the collection of in- 
formation. The war against the desert 
locust, Schistocerca gregaria, is still the 
most difficult, since the pest ranges 
over such a vast area, some parts of 
which are almost inaccessible. Dealing 
with swarms each season as they arise 
is very costly and research is now being 
directed towards the possibility of pre- 
venting the actual formation of swarms. 
This is likely to be of long duration, 
but there is hope of ultimate success. 

Published by H.M.S.O., price 6d. 

* 
Corrosion Convention 
Proceedings 

All 13 papers read at the Corrosion 
Convention held by the Leonard Hill 
Group in London on 15 and 16 
October will be published, together 
with the ensuing discussions, as a book 
entitled ‘ The Proceedings of the Cor- 
rosion Convention’. It is hoped that 
the book will be available early in 1958. 

As it is anticipated that there will 
be a heavy demand, intending pur- 
chasers should send their orders with- 
out delay, together with a remittance 
for 215s., to the publishers, CoRROSION 
TECHNOLOGY, Leonard Hill House, 
Eden Street, London, N.W.1. 





Bookshop Service 


All books reviewed in Wor.LD 
Crops and all other scientific or 
technical books may be obtatned 
from: 
Technical Books, 

308 Euston Road, 
London, N.W.1 
Telephone: Euston 5911 
Prompt attention 1s given to all 
orders 














Tobaceo 


Factors in the Production of Healthy 
Tobacco Seedlings is Bulletin No. 6 of 
the Tobacco Research Board of 
Rhodesia and Nyasaland. It contains 
papers on ‘Selection of the Site’; 
‘ Fertilisation, Seeding and Manage- 
ment ’; ‘ Soil Treatment for Weed and 
Eelworm Control’; Insect Pests and 
their Control’; ‘ Disease Control’: 
and ‘ Turkish Tobacco Seedbeds ’. 


* 


Other Publications 
We have received copies of the fol- 
lowing publications: 


Progress Reports from Experiment 
Stations: Surveys and Summaries of 
Reports for the season 1955-56 pub- 
lished by the Empire Cotton Growing 
Corporation, which also lists the in- 
dividual reports for the season. ‘These 
are available at 7s. 6d. for the set of to, 
or at gd. each. 

Algas Macroscopicas dos Arrozais 
Portugueses (Macroscopic Algae in 
Portuguese Rice Fields), published by 
the Comissao Reguladora do Comercio 
de Arroz, Lisbon. 

San Fose Scale (Aspidiotus per- 
niciosus Comst.) in Europe and the 
Mediterranean Basin, 1956, published 
by the European and Mediterranean 
Plant Protection Organisation, 142 
avenue des Champs Elysees, Paris, 
price 1s. or 50 F. fr. No important 
spread of the pest was recorded in 1956. 

Green Bulletins Nos. 3 and 4, pub- 
lished by Verlagsgesellschaft fiir Acker- 
bau m.b.H., Sophienstrasse 1, Han- 
nover, Germany. No. 3 Science and 
Practice in the Manuring of Pineapples, 
contains information about reaction to 
fertilisers in the different pineapple- 
growing countries, with special re- 
ference to potash. The title of No. 4, 
The Supply of Nutrients to Cotton with 
special reference to Potash, is self- 
explanatory. 

Report on the Suitability for the Cul- 
tivation of Tea of Lands in the Bamenda 
Area, Southern Cameroons. Dr. T. 
Eden, the author, undertook a survey 
of the area at the invitation of the 
Production Development Board in 
order to estimate the possibilities of 
successful tea cultivation, and here 
presents his findings and recom- 
mendations. 

Annual Report for 1956 of the Tea 
Research Institute of East Africa. 

Annual Report of the Department of 
Agriculture, Jamaica, 1955. 
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An Ingenious Knapsack 
Sprayer 


An entirely new departure in knap- 
sack sprayers has just been produced 
by the Kestrel Engineering Co. The 
new features are the unbreakable light- 
weight container and the patent ex- 
tending lance. 

The liquid container, which is of 
2 gal. capacity, is made of translucent 
polythene, so that the amount of liquid 
can be seen at a glance. This container 
is quickly detachable for filling or 
washing out, or even for replacement 
by another container with a different 
spray liquid. The polythene container 
is so light that, when empty, the knap- 
sack unit weighs only g lb. and, when 
full, only 29 Ib.; polythene is so strong 
that the container can be dropped on 
concrete or kicked about without 
damage; it is resistant both to cold and 
to heat, being unaffected by tempera- 
tures up to 180°F; it is also unaffected 
by chemicals, with the exception of 
creosote, which causes some swelling. 

The standard lance supplied is a 
tubular rod, 2 ft. long; a telescopic 
lance which can be extended to 12 ft. 
can also be supplied. Both are hollow 
brass rods which support the poly- 
thene tubing; thus the spray liquid 
does not come in contact with any 
metal, as there is polythene all the 





Disinfecting with a ‘ Kestrel’ knapsack 
Sprayer with the short lance 
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For further information on any item 
of machinery or equipment reviewed 
in this issue please write to: 


Reader Service, 
WORLD CROPS, 
Leonard Hill House, 
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way from the container to the jet, and 
there are no glands to leak. This 
tubing does not split or crack and, if 
accidentally damaged, it can be very 
easily renewed or replaced. 

The lever-operated pump can exert 
a pressure of up to 45 lb./sq. in.; it 
is of very simple design and requires 
no servicing other than the replace- 
ment of the diaphragm after a few 
years. There is an easily disconnected 
filter to hold back any matter which 
might choke the jet, and any type of jet 
can be fitted. 

This machine would appear to be 
ideal for use overseas, as no servicing 
is necessary and no spares need be 
kept. Furthermore, by having a num- 
ber of polythene containers, it will be 
possible to make up spray solutions 
under close supervision at, say, weekly 
intervals. This will obviate the danger 
of mistakes in the use of toxic chemicals 
and will also prevent pilferage of these 
valuable materials. 

The telescopic lance can be used to 
spray up to 16 ft. above the ground. 
It is therefore suitable for spraying 
young palms at a time when they are 
most susceptible to attack by pests. 
The machine is also recommended for 
spraying cocoa, coffee, sisal, pine- 
apples, tea, tobacco etc. The longer 
lance is particularly suitable for fumi- 
gating and spraying greenhouses, as it 
can reach into every corner, and for the 
same reason it can be used for the anti- 
malarial spraying of the gutters of 
bungalows, for killing flies hiding in 
the rafters of market buildings and for 
disinfecting infectious disease wards. 


Tea Plucking Baskets 


Baskets made from riveted alu- 
minium, supplied by the Northern 
Aluminium Co. Ltd., are proving 
popular in East Africa. These baskets 
are 18 in. in diameter and 18 in. high 





The frame of this tea plucking basket is 
aluminium, with a lining of canvas 


and are made of flat aluminium bar. 
The covering, which may be made of 
sacking, canvas, hessian or other in- 
expensive material, is placed within 
this frame, as shown. 

The aluminium framework costs 
about 15s., as against 3s. 6d. for the 
locally-made wicker basket, but, where- 
as the former lasts almost indefinitely, 
the latter has a ‘ life’ of only three or 
four months. The canvas or hessian 
will, of course, require replacement 
from time to time. 


Threshing and Cleaning 
Groundnuts 

Unlike potatoes, which are lifted 
without the haulm, peanuts remain 
attached to the vines and roots. Ran- 
somes’ groundnut threshers have been 
designed for speedy and efficient de- 
tachment of the nuts. The nuts are 
also cleaned and delivered into sacks. 
Fitted with pneumatic tyres, the ma- 
chines can move easily over the ground 
where the crop is grown, passing from 
stook to stook, and leaving sacks of 
cleaned nuts and heaps of refuse for 
collection and disposal. 

The machines are of simple design 
and do not require skilled labour to 
operate them. ‘Two sizes are made: 
the ‘Minor’, which is capable of 
dealing with 8,000 Ib., and the 
* Major ’, with a capacity of 11,000 lb. 
of cleaned nuts in a 10-hour day. 

The crop is fed into the machine 
down an inclined trough leading to the 
feeding table, and from there to the 
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drum by a man standing on an adjust- 
able platform. The peg drum and 
concave* are of special design, comb- 
ing the nuts from the roots and break- 
ing up the larger clods of earth, all 
without puncturing or damaging the 
shells, thus making it possible for the 
nuts to be washed and bleached for 
export without ‘ blueing ’ of the shell. 
The concave and four drum bars are 
supplied in different sizes for the small 
or large variety of nuts. 

The remarkable cleanliness of the 
bagged nuts, of special value for crops 
produced on black land, is achieved by 
the operation of the re-cleaner and 
bagger. ‘This consists of a fan and duct 
so arranged that the nuts are blown to 
a convenient bagging height, while the 
earth ¢lods fall through an opening at 
the bottom of the duct. 

* Concave: This is the concave metal 
grating surrounding the drum which pulls 
the nuts from the vine. 


High Clearance Tractors 
for Sugar-cane 

A high clearance version of the 
Farmall Super BMD tractor has been 
produced by Voltas Ltd., International 
Harvester distributors in India, to 
meet the special requirements of sugar- 
cane growing in India. This model has 
a cultivating clearance of 36 in. and is 
designed for use in Northern India, 
where the sugar-cane rows are nor- 
mally spaced at 3 ft. ‘The tractor can 
turn by pivoting on one wheel. 

At a recent demonstration one of 
these tractors was fitted with a sprayer 
attachment for applying insecticides 
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The ‘ Farmall’ 
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The Enfield * 350’ 
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diesel engine, 
has a high power/|weight ratio 





the special requirements of sugar-cane growing in ‘India 
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which 


super B MD t tractor, as modified by Voltas Lid., of ee a to meet 


’ groundnut picker can deal with 11,000 lb. of nuts in a 10-hour day 


and fungicides during inter-cultiva- 
fertiliser 
boxes, also fitted on the tractor, were 


tion; simultaneously — six 
applying fertiliser to the sugar-cane, 
while six chisels were loosening the 
soil, and immediately behind these 
chisels were fitted the ‘ ridging bodies’ 
for earthing up. These four operations 
were carried out at the same time over 
cane which in some places had a height 
of 7 ft. 


A New Power Unit 

With the development of the Enfield 
“350° air-cooled high-speed power 
unit, a diesel engine assumes for the 
first time duties which have up to no 
been considered the prerogative of the 
petrol engine. ‘The extensive use 0 
aluminium in its construction and its 
ingenious layout have together pro 
duced an engine with a high power 
weight ratio, capable of robust per 
formance throughout a speed range ©! 
from 500 to 3,000 r.p.m. ; 

The power generated by this engi 
ranges from 2.1 b.h.p. at 1,000 rp. 
to 4.5 b.h.p. at 3,000 r.p.m. The fue 
consumption, even at high speeds, § 
exceptionally low, e.g. only 0.38 pitt! 
b.h.p./h. when running at 1,500 © 
1,800 r.p.m. When working ina dista 
spot, there is no need for frequet 
supervision of the engine, nor 
transporting large quantities of fue 
oil. So far as overseas operation § 
concerned, it is stated that its pe 
formance is satisfactory a‘ tempt 
tures of up to 130°F. 

This unit is recommen 
makers for use as a — 
following applications: 


World Crops, December 1% 


ver in the 
‘ith elect 











1d by th 





pest), all 
& 


day 


Itiva- 
riliser 
were 
cane, 
y the 
these 
dies’ 
ations 
> over 
veight 


nfield 
power 
or the 
0 now 
of the 
use Ol 
nd its 
- pro. 
yower 
t per: 
nge 0! 


engin 
rp. 
re fue 
eds, 
3 pint 
500 | 
distat 
equet 


or Io 


of fur 


tion § 
is per 
mper 


by th 
r in th! 
elect 


. 1%: 











ge:erators, air compressors and pump- 
in, sets; for operating shearing equip- 
mcnt, grass driers, milking machines, 
sawing machinery, high-pressure root- 
washing machines, baling machines, 
hoists, winches, elevators and con- 
veyors; and as the prime mover in 
light tractors, road and grass rollers, 
mechanical cultivators, lawn mowers, 
hedge trimmers, together with a host 
of other applications in building con- 
struction and soil moving. 





The model 105 HD ‘ Goodenough ’ auto- 

matic, self-priming centrifugal pump is 

here attached to a diesel engine and 
mounted on wheels 


A New High-head Pump 

A new pump, described as model 
105HD, has been added to the ‘ Good- 
enough’ range, primarily for use as a 
high-head pump for overhead irriga- 
tion. This pump will also be ideal for 
use in bridge and tunnel construction, 
for de-watering large sites where high 
heads are necessary, for emergency 
fire-fighting and for washing down 
farm vehicles and mechanical im- 
plements. 

The pump is of the automatic self- 
priming centrifugal type; a special 
feature is its very quick repriming, 
even at suction lifts of up to 25 ft. 
Priming is achieved by the recircula- 
tion method and does not involve the 
use of valves, which are often a source 
of trouble. The pump will deliver 
8,000 g.p.h. against a total head of 
150 ft., or 12,000 g.p.h. against a total 
head of 100 ft. 

It has a 3-in. inlet and outlet and 
is made of non-corrosive aluminium 
alloy with a specially designed impeller 
i manganese bronze. The pump is 
direct-coupled to the engine and two 
Versions are available—one with twin- 
cylinder air-cooled diesel engine, and 
the other with twin-cylinder air-cooled 
petrol engine. Both are portable and 
mounted on a two-wheel rubber-tyred 
trolley. 
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Rapid Moisture 
Determination 

With the ‘ Universal’ moisture 
tester the moisture content of samples 
of granular materials, such as cereals, 
feeding cake, paddy, coffee or cocoa, 
can be determined in less than a 
minute. The moisture content can be 
read directly as a moisture percentage 
on the dial, without any need for cal- 
culations or reference to a chart. The 
machine is manufactured by Burrows 
Equipment Co., U.S.A. 


For Paddy Fields 

Originally used in the paddy fields 
of Uruguay as an animal-drawn im- 
plement, the Conder ‘ Earthworker ’ is 
an up-to-date version of specially 
rugged construction to stand long use 
with heavy - wheeled tractors and 
medium crawlers. Described as a 
scraper-digger-dumper, its primary 
purpose is for soil-grading, 7.e. for 
levelling and terracing the fields, and 
for building bunds. It can also be used 
for making silo pits, for levelling sites, 





The ‘ Earthworker’, a trailed scraper, 
digger and dumper combined 


for road-making, for spreading ma- 
terials and for dumping them. 

It is essentially a scraper bucket, 
which drops its accumulated load just 
where it is required, merely by re- 
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The new and smaller Nuffield tractor will be known as the ‘ Universal Three ’ 





Moisture content of any granular material 
can be read on the dial in one simple 
operation 


leasing a light action latch, so that the 
bucket turns over. There is an adjust- 
able hitch which varies the depth of 
cut and a locking device for non-spill 
carting. 

The implement is available in two 
standard sizes, one allowing a 4-ft. 
cut and with a bucket capacity of 16 
cu. ft., and the other with a 5-ft. cut 
and a 22 cu. ft. bucket. 


Smaller ° Universal Three’ 
The Nuffield Organisation is intro- 
ducing a new and smaller tractor, 
which will be known as the ‘ Universal 
Three’. The current model will con- 
tinue in production and will now be 
designated the ‘ Universal Four ’. 
The new tractor is similar in design 
with the same unit principle of con- 
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struction, thus facilitating easy main- 
tenance. 

The power unit is a new 3-cylinder 
B.M.C. diesel engine of 2,551 c.c. 
capacity derived from the B.M.C. 
3.4-litre engine of the larger model and 
with the same characteristics of fuel 
economy. ‘The engine develops 37 
b.h.p. at 2,000 r.p.m. when installed 
in the tractor. The hydraulic lift 
linkage is designed to take either 
category one or category two im- 
plements and adjustment to either size 
is simply and speedily effected. 

An important modification to the 
hydraulic power unit is the increase in 
the movement of the control lever, 
which gives the operator better control 
over the rate of lift. This will also 
make it easier—by increasing the time 
factor—to manipulate the control so as 
to give the required amount of trans- 
ferred weight. It will now be possible 
for a driver after only a little practice 
to obtain weight transfer in almost any 
degree and so give traction otherwise 
obtainable only with wheel weights or 
by ballasting the rear tyres. 

One of the useful features of this 
new tractor is the parts interchange- 
ability between it and the Nuffield 
‘Four ’, as many components will be 
common to both models. 

Ground speeds are so arranged that 
a crawling speed of 0.5 m.p.h. is 
possible for precision planting etc., 
whilst the top speed of 14 m.p.h. will 
be useful for movement along roads. 

A I2-gallon Power 
Sprayer 
A new addition to the H. D. Hudson 


Mfg. Co.’s range of power sprayers 
is now on the market. This machine 
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The Auster ‘Agricola’ has now been fitted with spraying equipment. 





fertilising hill land from the air 


has a positive piston pump which dis- 
charges up to 2} gal./min. at any 
pressure from 20 to 250 lb. The pump 
has spring-loaded valves with nylon 
seats and disks and is fitted with a 
pressure gauge. The tank is galvanised 
steel with a 5}3-in. filler opening. 
Agitation is by jet overflow. 

This compact unit moves on two 
cushion-tyred disk wheels and is 
equipped with 12} ft. of spray hose 
and an adjustable power gun. 


Reducing Tractor 
Wheelslip 
A traction control unit for use with 
Fordson Major tractors is offered by 
Lawrence Edwards & Co. (Engineers) 
Ltd. This unit has been tested by the 





Diagram: ‘Farm Mechanisation’ 


The Edwards’ tractor control unit. The 

greater the pull from the plough, the 

greater is the downward force on the rear 
wheel of the tractor 


This aircraft is already in use in New Zealand for 






British National Institute of Agricul- 
tural Engineering in varying conditions 
and was found to give appreciable re- 
duction of wheelslip in most conditions 
and so allow ploughing to be carried 
out at a greater depth than when using 
the depth wheel. It will thus be useful 
for heavy conditions where ordinarily 
continuous ploughing is not possible 
or where wheelslip is so bad as to cause 
much waste of time and fuel. In less 
adverse conditions where wheelslip is 
present, though not so noticeable, the 
use of this appliance will give more 
ploughing for the same number of 
wheel revolutions. 

The unit works by means of a 
pivoted lever, which acts as a stop to 
limit downward movement of the hy- 
draulic lift arm and, in effect, the force 
required to pull the plough is trans- 
ferred to a point over the rear axle of 
the tractor. Consequently, the greater 
the pull of the plough, the greater is 
the downward force applied to the 
rear wheel and, therefore, the greater 
the wheelgrip. The unit can be ad- 
justed from the tractor seat by means 
of a screw handle; it is strong in con- 
struction and simple to fit and operate. 


Aerial Spraying 


The Auster ‘ Agricola ’, an aeroplane 
specially designed for agricultural 
operations (see WorLD Crops, 1957; 
9, 83), has now been fitted with built- 
in spraying equipment. To cut down 
drag, the spray booms are mounted 
inside the wings, so that only the spray 
nozzles protrude below the trailing 
edge. ‘Heavy rates of application are 
now possible—up to 40 gal. per acre 
can be applied in a single operation. 
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Agricultural Chemicals 


Ammonium nitrate as a blasting agent: weedkillers 
& insecticides: a nematocide: a fungicide: & a foliar nutrient 


Plant Destruction 


‘Weedicide 100’ is a concentrated 
liquid arsenical weedkiller which des- 
troys all vegetation with which it comes 
into contact. It is specially suitable 
for the destruction of weeds and moss 
on paths, roads, railway tracks, hard 
tennis courts, and for clearing bush 
and standing timber. 

It has a special use in agriculture in 
temperate regions for the destruction 
of potato haulms and in the tropics 
for the suppression of lallang, illuk 
or cogon grass, Imperata cylindrica. 

* 


Sea Magic 


The new technique of feeding crops 
through their leaves is a comparatively 
recent discovery and came about 
almost accidentally. A spray derived 
from seaweed was first tried on hops 
by one of the large brewery companies, 
and it proved so successful that 
experiments were made on all kinds of 
crops—from wheat to lettuce and 
apples to strawberries. 

‘Sea Magic’ is a dark-brown, 
viscous fluid paste, consisting of 80°, 
liquefied seaweed, carefully blended 
from a dozen different varieties in- 
cluding the important /aminaria. The 
remaining 20°, is derived from the 
tissues of a number of land-plants 
which have properties similar, but 
complementary to seaweed. No in- 
organic chemicals are added. 

Its plant hormone content, ensures 
a strong and vigorous root system and 
will inevitably produce grass which 
lasts longer and will be far better able 
to survive conditions of drought. It 
also encourages a good ‘take’ of 
broad-leaved herbs and clover which, 
in turn, provides free nitrogen for the 
rest of the sward. 

The first noticeable effect is on the 
leaves. themselves. They take on a 
darker and healthier colour with a 
Pronounced sheen, and new shoots are 
ample and vigorous. There is also a 
marked increase in resistance to 
disease. 

_ It is the ideal foliar nutrient because 
t contains the trace elements needed 
for healthy growth, it is entirely 
organic, easily assimilated and cannot 
hurt bud, blossom, fruit or foliage— 
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even if applied neat, and it is chemically 
inert, alkaline and may be sprayed 
either alone or mixed with any other 
material during a routine spraying. 

“Sea Magic’ is recommended by 
the makers for such varied crops as 
apples, hops, potatoes, tomatoes, soft 
fruits, cereals, legumes and grass— 
both lawn and pasture. 

* 
For Crop Pests 

Eston ‘ Alkron’ is manufactured to 
exact standards and five formulations 
are available to fit the many require- 
ments of spray equipment, safety in 
handling, superior insect control and 
economical usage. 

‘ Alkron - 25E’ is recommended 
wherever the use of parathion as an 
insecticide is accepted, particularly for 
application by aeroplanes or low- 
volume ground sprayers, where wet- 
table powders may not be satisfactory. 
It contains 2 lb. of parathion per gal. 
in an aromatic solvent base. When 
mixed with water, emulsification is 
rapid and complete and the resulting 
spray solution will wet the most diffi- 
cult surfaces. 

For specific uses, where a minimum 
of solvent and a high active ingredient 
content are necessary, ‘ Alkron-4E’ 
is recommended at one-half the dosage 
of ‘ Alkron-25E’. ‘ Alkron-4E’ con- 
tains 4 lb. of parathion per gal. in an 
aromatic solvent with emulsifier. It is 
particularly useful in concentrate 
spraying and in atomised fog genera- 
tors, such as the ‘ Hi-Fog’. 

Eston’s latest contribution to safety 
in the handling of parathion formula- 
tions is ‘ Alkron-5o0E ’, in which 50%, 
by weight of parathion is dissolved in 
an oil-soluble emulsifier carrier to in- 
hibit the skin absorption characteristics 
of parathion. Though less hazardous 
than other liquid concentrates of 
parathion, it should be handled with 
the precautions accorded to parathion 
in any form. ‘ Alkron-5oE ’ has proved 
very useful in control of aphids and 
leaf-hoppers on various vegetable crops 
where low-volume spraying is prac- 
tised and little or no tank agitation is 
possible. 

‘ Alkron’ formulations are used for 
the suppression and control of red 


scale, yellow scale, purple scale, citri- 
cola scale, cottony cushion scale, citrus 
thrips, leaf-roliers, tortrix, aphids on 
citrus; olive scale and other scale 
insects on olive trees; aphids, spider- 
mites, scale insects on walnut trees; 
aphids, scale crawlers, shothole borer, 
spider-mites on apple, pear and plum 
trees; cherry fruit fly, scale crawlers, 
shothole borer, spider-mites on cherry 
trees; mealybugs on pineapple leaves ; 
greenbugs (aphids) on wheat; aphids, 
mites on hops; aphids on peas and 
carrots and aphids, mites on cotton. 


* 


For Soil Fumigation 

With the increasing importance now 
being attached to the control of plant 
parasitic nematodes, or eelworms, the 
introduction of a new nematocide is 
of particular interest. 

At present the nematocides most 
widely used for field and glasshouse 
soil fumigation are D-D (1,3-dichloro- 
propene-1,2-dichloropropane mixture) 
and ethylene dibromide; both give 
good control of many nematodes, but 
they are phytotoxic and therefore have 
to be injected—using special equip- 
ment—some time before a crop is 
planted. 

Shell have now introduced 1,2-di- 
bromo-3-chloropropane, under the 
trade name ‘ Nemagon ’, as a soil fumi- 
gant, which is not only entirely harm- 
less to a considerable number of crop 
plants, but which can be formulated 
for application in granular or emulsion 
form to the soil surface without the 
use of special equipment. In addition, 
‘Nemagon’ has the advantage of 
giving effective nematode control at 
comparatively low dosage rates (usually 
less than 10 gal. per acre). 

‘Nemagon’ promises extremely well 
for the control of nematodes attacking 
a number of tree and other perennial 
crops, and work in the U.S.A. and else- 
where has indicated that established 
plants to which it is not phytotoxic 
include apricot, asparagus, banana, 
cherry, citrus, coffee, fig, grape, hibis- 
cus, peach, pineapple, plum, rose, 
strawberry, sugar-beet, tea and walnut. 

As a pre-plant treatment it is satis- 
factory for a number of other crops, 
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including bean, cantaloupe, carrot, 
clover, cotton, cucumber, parsnip, pea, 
peanut, pepper, radish and squash. 

Certain crops are, however, sensitive 
to ‘Nemagon’. For this reason it 
cannot be recommended for onion or 
tobacco (either as transplants or as a 
pre-plant treatment), for sweet potato 
transplants, nor for pre-plant treat- 
ment of Irish potato, garlic, garden 
beet and sugar-beet.* 

* 


Strawberry Rot 

Every year a percentage of the 
strawberry crop is lost unnecessarily 
to Botrytis fruit rot, and in wet years 
this loss can be extremely serious to the 
grower. Picking is made more costly 
and slightly infected fruit may soon 
break down after picking and spread 
the infection to sound fruits. 

Botrytis losses can be prevented by 
dusting with ‘ Orthocide Dust 15%, 
Captan, produced by the Murphy 
Chemical Co. Ltd. ‘This is a new 
formulation which is used at 20 to 25 
lb. per acre and this gives a sufficient 
amount of captan without an objec- 
tionable deposit on the berries. Fol- 
lowing this treatment, strawberries 
will travel better and keep longer, and 
thus command higher prices. ‘ Ortho- 
cide ’ must not be used on strawberries 
for canning, but it may be used safely 
if the crop is for jam-making or deep 
freezing. 

* 
Organo-Phosphorus 
Insecticide 

Malathion is an organo-phosphorus 
insecticide of high toxicity to a wide 
range of insects, but low in toxicity 
to man and animals. 

Technical malathion is a deep brown 
to yellow liquid, only very slightly 
soluble in water, but miscible with 
many organic solvents. This is pre- 
sented by Universal Crop Protection 
Ltd. in various formulations. 

Malathion is of special value for the 
control of aphids, mites, mealy bugs 
and scales, but also for thrips, psyllas, 
leafhoppers, certain beetles, cabbage 
worms and loopers, etc. in various field 
and fruit crops. It can be recom- 
mended in most cases where parathion 
was formerly used and where it is 
desired to avoid the hazards associated 
with parathion application. Malathion 
does not share the high degree of 
mammalian toxicity associated with 
the other organo-phosphorus _in- 
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secticides and is 100 times less toxic 
than parathion. 

Residues on plants are lost very 
rapidly after application, and on most 
crops, the allowance of an interval of 
ten days between the last application 
and harvest, results in a residue of less 
than 1 p.p.m., which is below an- 
nounced official tolerances. 

+ 


MCPA 

* Agroxone’ 4 is a liquid hormone 
weedkiller based on the potassium salt 
of MCPA. It will suppress or check 
many broad-leaved weeds and sedges 
in cereals, including wheat, oats, rye, 
barley, rice, maize and sorghum, also 
in linseed (for seed and fibre), sugar- 
cane and groundnuts, and on grassland 
and cultivated turf. 

This weedkiller can be applied 
through any form of high- or low- 
volume spraying machine that ensures 
even coverage. All that is necessary is 
to dilute the recommended quantity 
with an amount of water according to 
the rate of delivery of the sprayer. 
With high-volume sprayers 100 gal. of 
spray fluid per acre (1,000 |./ha) is the 
normal rate to apply and with low- 
volume machines 10 gal. per acre (100 
1./ha.). 

‘ Agroxone’ 4 is normally applied 
post-emergence, although on certain 
crops, ¢.g. maize and sugar-cane, it 
can also be applied pre-emergence. 
Weeds must be in a state of active 
growth; in general, it is applied early 
to suppress annual weeds, later for 
perennial weeds, but within the period 
specified for the crop. 

* 
For Blasting 

Use of ammonium nitrate fertiliser 
as a blasting agent is well beyond the 
field test stage. ‘This comparatively 
new method of blasting has three 
factors which contribute to its growing 
popularity: it is extremely safe, it can 
be controlled and it is cheaper than 
the usual blasting agents. 
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Ammonium nitrate fertiliser remains 
fertiliser until it is poured into blasting 
holes on the job. There three con- 
ditions must prevail before it becomes 
an explosive: it must be mixed with 
the correct amount of fuel oil, it must 
be confined, and it must be detonated 
by a charge of dynamite. 

Experience has taught powder men 
how to control the blast to attain almost 
any desired result and they can control 
ammonium nitrate fertiliser just as 
easily as they can other blasting agents. 

Monsanto, of U.S.A., a large sup- 
plier of ammonium nitrate fertiliser to 
the fertiliser manufacturing industry, 
have been studying this new applica- 
tion for some time under various con- 
ditions and have developed procedures 
for obtaining optimum results. 

In addition to being used in surface 
mines and quarries, ammonium nitrate 
fertiliser is now being used for general 
blasting operations in many countries. 
It has been used successfully in earth, 
sandstone, shale, slate, chalk, lime- 
stone, basalt and granite. It would 
appear, therefore, to be a suitable ex- 
plosive for blasting planting holes ina 
rocky terrain and for the removal of 
the very large stumps of jungle and 
forest trees. 


A New Petroleum Unit 

Plans to erect a plant at Fawley, 
near Southampton, England, for the 
manufacture of ethylene oxide deriva- 
tives have been announced. Its pro- 
duction will contribute to the expand- 
ing activities of Union Carbide Ltd.,a 
British affiliate of the Union Carbide 
Corporation of the U.S.A. The plant 
is scheduled to be working in 1959 with 
an annual production of 45 million bb. 
In the new plant ethylene will be con- 
verted into a number of ethylene oxide 
derivatives, and there will be installa- 
tions for the production of ethylene 
oxide, ethylene glycols, polyethylene 
glycols, ethanolamines, glycol-ethers, 
and specialised products, including 
polyglycol ethers, polyglycol esters, and 
other surface-active agents. 

The agricultural applications and 
uses of the chemicals to be manufac 
tured include: anti-freeze for tractors 
brake fluid formulations and © 
gredients for synthetic fibres, deter 
gents for cleaning machines and agt 
cultural equipment and also daine 
and milk utensils, and a¢ iculturd 
chemicals and solvents for p. ints. 
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WORLD CROP REPORTS 


Analysis of the present wheat situation 


INTERNATIONAL REPORT 


Wheat and rye 

Total wheat production in North 
America this year was 82% of the 
production last year. The sharp re- 
duction in Canada was caused mainly 
by extremely dry weather during the 
growing season over wide areas of the 
Prairie Provinces, especially in Sas- 
katchewan and Alberta. Damage from 
hail was heavy in parts of the west 
and excessive moisture caused con- 
siderable losses in parts of Manitoba. 
Wheat yields for the country as a 
whole averaged only 17.1 bushels per 
acre, compared with the high yields of 
25.2 bushels last year. The pre- 
liminary forecast of 360 million bushels 
was based on conditions as at 15 
August, assuming favourable weather 
conditions for the remainder of the 
growing and harvesting season. 

Production in the U.S.A., estimated 
at 923 million bushels, was harvested 
from the smallest acreage in more than 
go years. High yields brought pro- 
duction within 7°%, of the 1956 harvest. 
The estimated yields of 21.4 bushels 
per acre are the highest on record. 
The crop is made up of 690 million 
bushels of winter wheat and 233 of all 
spring. 

Rye production in North America is 
slightly above the 1956 crop because of 
an increase in the U.S.A. 

Wheat production in Europe is the 
largest on record, on the basis of pre- 
liminary estimates. The total for 
Western Europe is about 1.43 billion 
bushels, compared with 1.21 billion 
last year. An acreage increase of 
about 11°, and higher yields for the 
area as a whole account for the large 
out-turn. Record harvests were re- 
ported for a number of countries, but 
the largest increase from the 1956 crop 
isin France, where the estimated 1957 
crop of 385 million bushels is 60% 
above the very, small harvest in that 
country last year. 

Production is also larger in the 
Danube Basin and Central European 
‘ountries. An increase of about 10% 
over the poor 1956 crop is the result of 
higher yields, with acreage estimated 
to be a little below the 1956 acreage. 

This is an important area for rye and 
the 1957 Production is estimated at 430 
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million bushels, about 5°/, above the 
1956 total. Rye production in Western 
Europe is estimated at 280 million 
bushels—little change from the 1956 
total. 

Another large wheat acreage in- 
crease was reported for the Soviet 
Union. However, drought over large 
parts of southern and eastern regions, 
including a considerable part of the 
so-called new lands, had a detrimental 
effect on yields. It now appears that 
overall wheat production will be below 
the record level of 1956 despite the 
acreage expansion. Weather conditions 
were more favourable in the principal 
rye-producing regions and rye produc- 
tion may be about the same as in 1956. 

Wheat production in Asia is tenta- 
tively estimated to be larger than in 
1956. Record yields resulted in record 
harvests for a number of countries of 
the Near East, including Iran, Iraq 
and Syria. Near-record crops were 
reported for India and Pakistan mainly 
because of increased acreage. Produc- 
tion in Turkey turned out much better 
than early season forecasts and the 
wheat crop is now estimated some- 
what above the 1956 outturn and also 
well above average. 

Rye production was also up in 
Turkey, with both acreage and yields 
above the 1956 figures. Turkey is the 
only rye-producing country of any 
importance in the area. 

In Africa the wheat crop was smaller 
than in 1956. Considerably smaller 
crops are reported for Algeria and 
Morocco and those reductions account 
for the bulk of the decline. Production 
in Egypt is about the same as in 1956. 
Rye is of no significance in the area. 

It is early in the season for reliable 
information on prospects for the 
southern hemisphere. Preliminary re- 
ports on the crop recently sown in 
South America indicate generally good 
conditions. In Argentina, the principal 
producer of the area, the condition is 
described as good to excellent. The 
first official estimate places acreage at 
10%, below the 1956 acreage. 

No information is yet available on 
the rye acreage; a large part is nor- 
mally used as pasture and approxi- 
mately only one-third of the acreage 
sown is developed for grain. 


Conditions in Australia have been 
unfavourable for the wheat crop and 
the out-turn may be almost as small as 
the poor crop harvested last year. 
Widespread drought during the nor- 
mal sowing period and part of the 
growing season interfered with sowing 
and development of the crop. Rye is 
of little importance in Australia. 


REGIONAL REPORTS 
U.S.S.R. 


Recent Soviet crop estimates indi- 
cate that the plan to increase sub- 
stantially the sale of meat, butter and 
milk in the U.S.S.R. will be helped by 
adequate fodder supplies this season. 

Prospects seem particularly good for 
maize. Considerable quantities are 
now grown in the Ukraine which— 
following last year’s big wheat harvest 
from the virgin lands, in the east—is 
being transformed into the major 
dairy farming and sugar region. 

In the east, however, the prospect 
of another record grain output has 
been threatened by early drought and 
cold weather. 


Poland 

Figures recently published in the 
Warsaw press (Zycie Warszawy) in- 
dicate that this year’s harvest of basic 
food crops has exceeded all previous 
post-war yields. 

So far as the cereal crops (wheat, 
rye, oats and barley) are concerned, it 
is estimated that the average yield for 
the whole of Polish agriculture (ze. 
State, co-operative and private farms) 
is 14.7 quintals per ha., 7.e. about 
1 quintal per ha. more than last year. 
Co-operative farms registered the 
greatest increase with an average of 
16.8 quintals of grain per ha. 

The yield of potatoes has been less 
than last year, but the sugar-beet 
harvest has shown a marked improve- 
ment, averaging about 207 quintals 
per ha. or 20 quintals more to the 
hectare than last year. In this con- 
nection the Minister of the Food 
Industry has recently stated that this 
year Poland will produce a million 
tons of sugar, by comparison with 
760,000 tons last year. This should 
cover domestic needs and leave some 
for export. 
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British West Indies 


The following particulars of 1955 
and 1956 sugar production and esti- 
mated production in 1957, with local 
consumption in 1956 and estimated 
local consumption in 1957, for the 


sugar-producing territories which are 
members of the British West Indies 
Sugar Association, summarise the 
latest information received by the 
West India Committee: 


Crop Results and Forecasts 
(Long tons of sugar) 
































: | Local and 

Production | neighbouring 

consumption 
4g | | Estimate, | Estimate, 

1955 1956 | 1957 1956 1957 
Antigua... | 19,725 28,478 | 31,670t| 1,589 1,316 
Barbados*. . .. | 171,010 | 151,171 | 204,525 | 12,232 10,500 
British Guiana .. | 250,111 | 263,333 | 285,000 | 17,919 18,000 
Jamaica -- | 396,551 | 362,390 | 359,786 | 52,925 60,000 
St. Kitt! .. -. | 49356 | 49,850 | 44,7947) 4924 4,564 
St. Luci’ .. .. | 10,617 10,874 | 9,314T 1,693 1,920 
Trinidad | 192,793 | 160,230 | 167,805t| 24,138 25,970 
'1,090,163 |1,026,326 |1,102,894 | 115,420 | 122,270 
saindasidndadadl mm 2%: aad ane 

St. Vincent | 4,356 | 3,938 | 3,557! 2,632 2,500 

















* Production and export figures include fancy molasses at 290 wine gal/ton. of 


sugar. 
+ Final estimate. 


Malaya 

Production of palm oil during the 
first six months of 1957 is estimated at 
29,450 short tons, a slight increase 
from the same period in 1956. Trade 
sources expect that palm oil produc- 
tion in the last half of 1957 will be 
5—ro%, higher than in the first half. 

Palm kernel production in the first 
six months of 1957, estimated at 7,300 
tons, declined slightly from the com- 
parable period in 1956. 


Iraq and Iran 

Smaller date crops than last year are 
forecast for both Iraq and Iran. This 
would be the second successive short 
date crop in Iraq, while in Iran, 1957 
is the ‘ off-year’ in a pattern of alter- 
nating large and small date harvests. 

Forecast production is also well 
below average in both countries. 

The quality of new-crop Iraqi dates 
is reported to be excellent. 


Hungary 

A record yield of paprika—amount- 
ing to about 30,000 tons—is expected 
this year. This will produce more 
paprika spice than in 1951, the previous 
best year. 


Sudan 

Sudan’s 1956-57 cotton production of 
617,000 bales (500 lb. each) from an 
area of 764,000 acres represents its 
largest cotton crop in history. ‘The final 
cotton progress report of the Ministry 
of Agriculture confirms earlier un- 
official estimates of a new record crop 
both in total production and yield per 
acre. 

The 1956-57 crop represents a 40%, 
increase over production of 441,000 
bales in 1955-56 and a 28°, increase 
over the 1955-56 area of 598,000 acres. 
Yields ranged as high as 686 Ib. per acre 
for Sakel-type cotton in the Gezira area. 
but varied sharply in other areas. The 
average yield for all areas was 388 Ib., 


>»n_ pared with 354 Ib. in 1955-56. 











1950-54 | Forecast, 
average 1955 1956 1957 
Short tons | Short tons | Short tons | Short tons 
Iraq 392,000 420,000 280,000 | 250,000 
Iran 147,000 110,000 145,000 115,000 











England and Wales 

Although frequent rain hindered 
operations, the harvesting of cereal 
crops was almost completed in most 
areas. Yields per acre as at 1 October 
are expected to be a little above the 
average of the previous five years for 
wheat, slightly below average for 
barley and well below average for oats, 
The yield per acre of main crop and 
second early potatoes is expected to be 
below average; blight does not appear 
to have seriously affected tubers. Virus 
yellows are frequently reported among 
sugar-beet and mangolds; yields per 
acre of these crops are expected to be 
below average. Satisfactory progress 
was made with autumn cultivations. 

Cereals—In most areas frequent 
rain during the month hindered the 
completion of the harvesting of cereal 
crops. Yields now forecast for wheat, 
barley, oats, mixed corn and rye (in 
cwt. per acre) have dropped since the 
forecast published last month by 0.3, 
0.4, 0.8, 0.4 and 0.3 respectively. 

Root crops.—The lifting of second 
early and maincrop potatoes began in 
many areas. Blight was widespread 
on the haulm, which in most areas is 
now dead or burnt off. Reports in- 
dicate that lifted tubers are very little 
affected. The yield of second early and 
main crop potatoes is expected to be 
7.8 tons per acre, as compared with a 
five-year average of 8.6 tons and a yield 
of 8.8 tons in 1956. 

Seed crops.—Conditions for harvest- 
ing crops grown specifically for seed 
were mostly unfavourable and it is 
expected that yields generally will be 
below average. 

Pastures.—Leys sown in the spring 
(including ‘ seeds ’) made good growth 
on the whole, but there are some poor 
takes and patchiness owing to the dry 
conditions earlier in the year; some 
damage due to lodging of the cover crop 
is also reported. Leys sown in late 
summer and autumn have germinated 
well and made vigorous growth, bu! 
are more weedy than usual. Older leys 
made abundant growth. Permanetl 
pastures have grown strongly and pro- 
vided plenty of keep. 


Acknowledgment is made to For. Crop 
& Mark, and to Barclays Bank, D.C-0 
Overseas Review for much of the inform 
ation contained in the above reports. 

The item on England and Wales 1s ab- 
stracted from the monthly report of th 
Ministry of Agriculture, Fisheries and Fooe 
on agricultural conditions as at October- 
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Carburettor (me) . ; ; 81 
Cardamom in India (ed) . 400 
Caribbean, Federation of (ed) . 138 
Castor beans, production in South 
Africa F ‘ : : 40 
Cattle in India (ed) ‘ ° - 224 
Russia (ed) . . , . 225 
manure (ed) , ‘ . 180 
Census baiting for rats (ed) ; . az 
Central Cotton Research Station, 
Uganda . . . 147 
Cereal consumption in U.K. . . 284 
varieties (ed)  . ‘ ‘ . 270 
Cereals and legumes. ‘ . 481 
in U.K., survey of (ed) ' . 270 
ultra-low-volume spraying . ; 61 
yields in Scotland (wer) ; . wee 
Cetyl alcohol , (ed) 89, 250 
Ceylon and fertilisers. ‘ >» ag 
coconut soils in (ed) . 401 
conference on coconuts in Ceylon 198 
legumes in P : . 480 
mechanisation of tea : ‘ . 4158 
nationalisation (ed) . i . 
of tea industry (ed) , . 135 
nursery of the rubber industry . 144 
rice conference in 1956 ; . mae 
rubber in (ed) . , , . 400 
tea industry (ed) : ; . 476 
Chalking soils . ; . 186 
Charcoal from bagasse (ed) ; . 361 
Chemicals, corrosion due to . . 409 
Humus and the Soil (67) ‘ . 388 
toxic ; ‘ - 453 
Chile 359, 366, 384 
saltpetre . P . : - 251 
China (ed) . . 361 
problem of population (ed) . . go 
tractors for (ed) . ; » ges 
Chlorine deficiency , . 292, 294 
Christmas Berry, control of . . 448 
Chromatography (ed) . ; » 3t7 
paper ‘ , . 296 
Chromosome cy cle of sugar ‘ . 246 
Circular saw, portable . . 305 
Citrus Growing in Australia (br) ‘ ae 
in South Africa ; , 40, 301 
Classification of weeds . . - 457 
Clay fraction ‘ ‘ . 184 
Cleaning agricultural implements 
(ed) . ‘ ‘ : : . oO 
wheat ‘ : . 


Cleavers, control of . (ed) 4, (ac) 471 
Climate and Economic Development 


in the Tropics (br) . ‘ . 501 
for rice. F ‘ , . 248 
Climatology (ed) . , ‘ F 89 
Climbing palms (ed) : : . 
Clover . ; . 105 
and cereal crops ‘(ed) . ; . 
and lucerne ; , , . 295 
subterranean (ed) ' , - 477 
Cloves in India (ed) ‘ : . 400 
Club root disease (ac) . 176 
CMPP, control of cleavers with (ed) 4 
Cobalt deficiency and livestock - 297 
for pastures (ac) ; - 395 
Cocoa Breeding Conference in 
Ghana, 1956 466 
Conference, Xth, International, in 
London, 1957 496 
new method of vegetative propaga- 
tion for , 38 
Coconut industry, ‘problems of the . 198 
manuring . ‘ ; - 379 
oil(ed) . ; . 316 
Research Institute, Ceylon ‘ . 255 
Scheme, India (ed) . 272 
soils, nutrient status of (ed). . 401 
Study Group, FAO . ‘ . 198 
yields ' , ; - gee 
Coconuts (ed) ‘ ‘ . 438 
fertiliser for ° . ‘ - 255 
nitrogen requirements ‘ . 255 
nutfall of (ed) . ‘ , . 272 
oil from (ed) . ' ; . 2 
512 


Coffea arabica , ; i — 
canephora . ; ‘ , . 37a 
dewevret . ‘ ‘ P » = 
excelsa , ‘ ‘ ‘ .- 
liberica . ‘ , ‘ - S73 
robusta . ‘ ; P : 

Coffee beetle : , ‘ ‘. se 

Coffee berry disease ; 61 

Coffee blight . 60, (br) 158 
consumption of , ‘ , 13 
distribution of . , ; . 13 
grading of 15 
green, production and distribution 11 
in Brazil . , . : . 367 
in Colombia ‘ : ; . 369 
leaf miner ‘ , ‘ . 60 
processing of . j : ‘ II 
production centres. ‘ ‘ II 
production, world ‘ ‘ . 397 
quality of . , ‘ . 12 
soluble. ‘ . ; . 13 
species of ‘ ‘ . 20 
ultra-low- volume spraying . . 60 
world record crop (wer) ‘ . az 

Colloidal copper (ac) . , - 434 

Colombia . ‘ : . 369 
technical aid (ed) ‘ , . 401 

Colombo Plan : ‘ ; . 109 

aid (ed) . 401 
financial value of aid (ed) . 223 

Colonial Development Corporation . 415 
Insecticides Research Institute . 55 
Office and research (ed) : ‘ gI 
research in 1955-56 . . 303 

Colonialism, ‘lest we forget’ (ed) « we 

Colonies, termite . ‘ : » 462 

Combine-harvester . » @35 
value in wet summer (ed) ’ . 237 

Commercial Crops of North Greece, 

The . 

Commodity Problems, Committee on 
(ed) . ‘ ‘ ‘ . 269 

Communal Settlements . ‘ ao oe 

Communism, democracy and agri- 
culture (ed) , ; ; - 326 

Complete fertiliser , 7 . 293 

Compost (ed) ; j ‘ . 180 
mixer (me) , ? ; . 259 

Compressed air (me) j ‘ . 260 


Conveyors, pneumatic, for grain 
284, (me) 310 


Concentrate spraying . ‘ - 454 
Conference on copra aaa Paris, 

1957 . 162 
Conservation of grain in ’ Britain, the 281 
Construction of soils. 185 


Contamination, radioactive, of ground 112 
Control of rats and mice in grain 


storage. 3 ‘ ‘ . 287 
of weeds . , ‘ - 324, 447 
Controlled irrigation. , . 
Conveyors for grain . . . 284 
Co-operation in Yugoslavia. . 9 
Co-operative experiments (ed) . 437 
settlements : , . - 349 
Copper (ed) . ‘ ; . 226 
complexes in fruit ‘ , . 296 
deficiency 255, 292, 294 
excess ‘ , ; ‘ - 295 
fungicide . ‘ (ac) 312, 395 
Copra (ed) . , ‘ ‘ . 316 
grades, existing 162 
new system of grading proposed . 162 
quality . , 162, 301 
See also under Coconut 
Corona, electrostatic , i . 205 
Corrosion . ‘ . , . 406 
by fertilisers. . 246 
Exhibition, London, 1957 (ed) . 399 
farm machinery . 246 
Costa Rica, nuclear research (ed) . a 
ploughing contests in ‘ «, -— 
Cousn, Empire production of . 147 
Cotton growing in Africa ‘ . 149 
in the U.S.A. ; . - we 
in the West Indies . ; . 149 


research on : : 148 


ultra-low-volume spraying ‘ 62 
varieties in the U.S.A. 140 
CP 1815, control of cleavers with (ed, 4 
Cracked grains of wheat ‘ . 280 
Crepe rubber , 146 
Crop associations in the tropics - 479 
irrigation . - 196 
Protection Congress, " 4th, ‘Ham- 
burg, 1957 (ed) . , - 439 
in Japan 378 
reports. See World Crop Reports 
root zone . ; . 197 
surpluses, disposal of (ed) . . 269 
Crops in South Africa 40, 301 
Crumb texture in bread ‘ . 2% 
C.S.1.R.O., Australia (ed) ; . & 


water conservations . 250 
Cultivation under Dutch Lights (np) 169 


Cultivator, mechanical (me) 167, 432 
‘ Current Affairs ’"—film , . 153 
Cyprus, olive-leaf spot disease in . 63 


Czechoslovakia, FAO forestry course 42 


2,4-D ester . , . ‘ - 202 
Dams and reservoirs. ‘ . 250 
DDT spray (ac) 395 
Deaths through toxic insecticides (ed) 138 
Decomposition of herbicides, bac- 


terial ‘ ; ‘ : . 328 
Deep-litter system , ‘ . 382 
Deep well pumps . . 191 
Deficiency, copper, in tea (ed) . 

symptoms, T.E. : 291, 296 
Defoliants, used for cotton. - 139 
Democracy, Communism and agri- 

culture (ed) . 316 
Denmark, nuclear research (ed) . 272 
Depreciation of farm equipment . 406 
Desert locust survey (ed) ‘ . 224 

‘ Ninety-Mile’ . . 
Detergents for agriculture (ac) . 508 
Diagnosis by subtraction (ed) . . 225 
Dirt and dust in grain . ‘ . 285 
Diseases of cotton in U.S.A. . . Wi 

of Field Crops (br). ; . 169 

of Fruit Crops (br). . . 122 

of groundnuts . ‘ , . 160 
Disease, plant, forecasting ‘ . 39! 
Displaced persons in the Dominican 

Republic . . 463 
Ditching machine (me) 130, 208, 218, 428 
DNC formulations (ac) . ; . 356 
Documentation (ed) 89, 181 
Dolomite (ed) : . 402 
Dominican Republic, progress in . 462 
Dough, properties of : . 27 
Dragline excavator ; P . 185 
Driers, grain ; , : . 286 
Drill, power (me) . ‘ ' . 432 
Drought and floods ‘ F . 194 

in Texas . ' , . 193 
Dry rice cultivation , 7 . 486 
Drying wheat ‘ ‘ ‘ . 283 
Dust in grain ; ; ; . 285 
Dusting machine (me) . ‘ . 393 
Dykes and ditches , ‘ . 1% 
E 
Earth moving . 186, 187 

school in Pakistan (ed) : . 402 

ripper (me) ; : , . 25 

scraper (me) ‘ ; . 2% 

scrapers, heavy duty (me) ‘ . 213 
Earth’s cultivatable land , . 183 
East Africa, cotton (ed) . ' . 471 

forestry courses in . . %- 

Groundnut Scheme (ed) . ; . 36 

High Commission (mp) . . 3 

locust control (ed) . ; . 24 

market for »iaaaeeaeail equip- 
ment in ; . 416 
N.LA.E. testing service in . & 


East_Malling Research Station 207, 3% 
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280 
146 
479 
196 


439 
37 


197 
269 
, 301 
276 


250 
169 
» 432 
153 
63 
42 


202 
250 
395 
138 


328 
382 
191 
271 
, 296 
139 


316 
272 
406 
224 
II 
508 
225 
285 
141 
169 
122 
160 


39! 


, 428 
356 
, 181 
402 
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276 
185 
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194 
193 


283 
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186 
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215 
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183 
471 

10 
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39 
224 
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Econoric activity throughout 1955-56 6 


Ecuadcr . 369 
Education in Dominican Republic . 463 
technical (ed) 399 


Egypt, problem of population (ed) . go 
technical aid (ed) 402 
Electrical Development Association. 153 
Research Association (ed) . . 54 


Electrically-charged dusts 205 
Electricity and agriculture (ed) 54, 153 

is life (ed) ‘ 4 3 : 54 

on the plantation ‘ 353 

to improve seed germination (ed) . 137 
Electrodusting 205 
Electrostatic field . 205 
Elements, essential 280 
Elevator for sacks and grain (me) 307 
high level (me) : 308 
Elevators, grain 284 


Empire Cotton Growing Corporation 
147, ("p) 426 


Emulsifier for insecticides (ac) 132 
Energy feeds for cattle (ac) . 176 
Engine, diesel (me) 429, 470, 504 


fuel consumption (ed) - 


Villiers (me) ; ‘ 308 
Engineer to the rescue, The 183 
Eniwetok (plankton) (ed) , 182 
Envelope silo, polythene (ed) . 272 
Enzyme systems . , 296 
Equipment for earth moving : 188 
Essex, inundation by sea (ed) . 225 


Ethiopia, FAO locust co- -ordinating 
centre in (ed) . : : 3 


Evaporation, problem of 250 
Excess symptoms, T.E. 292 
Excavator, dragline 185 
F 

FAO (ed). 360, 370 


agriculture in world economy (2d) go 


assistance to Libya 159 
atomic future (ed) ; 136 
Coconut Study Group 198 
Hybrid Maize Meeting (ed). 269 
locust control (ed) : 224 
mechanisation of rice . 233 


publications (mp) 45, 80, 212, 352, 426, 
465 


regional conference on food (ed) . 182 
review on nuclear research (ed) 272 
rodent control work in Philippines 
(ed) ; : 271 
technical assistance (ed) 401 
Farm buildings 118 
economics in U.K. (ed) 317 
incomes and prices 8 
machinery (br) . . 389 
products, wages ‘and prices (ed) , 92 
vehicles, fuel consumption (ed). 92 
Farming in Israel . 348 
in Japan ‘ . 374 
in U.K., report on (ed) 317 


population, world (ed) . go 


Farms or forest (ed) 226 
Farmyard manure, composition (ed). 180 
Fate of Homo sapiens, The (ed) 318 
Federation of the Caribbean (ed) 138 
Feed additive (ac) 220 
Fermentation process, tea (ed) 271 
ertiliser and seed distributor (me) . 172 

and weedkiller, combined (ac) 266 


Congress, 3rd, henaanetiies etd 
(ed) . 439 


dispenser (me) 470° 
for grassland (ac) 471 
lawn (ac) . . $n 
manufacture using radioisotopes . a 
placement (ed) . ‘ . 438 
Practice in Madras State. . 33 
spraying from the air : ° 95 
trials, coconut . ; ° . 380 
usage in U.S.A. (ed) . ‘ . ~ 
use in Japan . : - 377 
Fertilisers (ac) : . . 85 
annual production 252 
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evaluation of 
for China (ed) 
for cotton in U.S.A. 

for groundnuts . 

liquid (ed) : 

new terminology (ed) . 

nitrogen 

organic . 

reduction of (ed) 

Field capacity 

Fiji (ed) ‘ 

Firebush, control of 

Fire preventive (ac) 

Fixation of nitrogen ‘ 

Flame cleaning of implements (ed) . 
gun (me) . ; 

Flavour of tea (ed) 

Floods and drought 

Flowers, a world crop 

Foliar feeding (ed) 
spray (ac) 
sprays : 

Food consumption levels in 1955- 56 
drive in Asia (ed) ‘ , 
in Japan ‘ . : 
situation, world, in 1955-56 

Pakistan (ed) . 
Forecaster for plant diseases (me) 
Foreign matter in grain . 

in wheat : 

Forest fires, fighting 

Forested areas in Europe (ed) 

Forestry developments in Czecho- 
slovakia : 
resources of Chile 

Forests in Japan . ; 

Formulating plant for insecticides 
(me) , 

Fragmentation of tea estates (ed) 

France, grassland management in 

Fruit harvesting : 
juice 
storage, atomic radiations (ed) 

F.T.E. (ed) . : 

Fuel economy, diesel (ed) 
consumption of petrol and diesel 

engines (ed) $ 
pump calibrator (me) . 

Fumigant, store (ac) 

Fumigants, grain . ; 

Fumigation of produce 
soil (ac) 

Fungicide (ac) 
for club root (ac) 
for potato blight (ac) . 

Fungicides 

Fungus garden 


G 
Gal Oya Scheme, Ceylon 
Galium aparine. See Cleavers 
Galvanising . 
Gardens and middens (ed) 
General Genetics (br) , 
Germany, brushwood control in 
nuclear research (ed) . 
Germination test solution (ac) 
Gezira Board 
Scheme (ed) ‘ 
Ghana, market for agricultural equip- 
mentin . 
Gibberellic acid 
Ginger in India (ed) 
Glasshouses, aluminium (me) . 
Gloeosporium rots in apples 
Goats—a pest? (ed) ; , 
Gonja Development Corporation 
Gorse control in Germany 
Grading and levelling 
and marketing of groundnuts 
Grain and grass drying . 
cleaner (me) 
conveyor . 
drier , (me) 306, 310, 
‘ Drying and Storage on the Farm ’ 
—film : i 


(ed) 437, 442, 


265, 356, 


253 
315 
142 
201 
318 
137 
251 
253 
271 
197 
361 
448 
gat 
295 
gI 
427 
317 
194 
162 
271 
507 
296 
9 
182 
374 
5 
135 
391 
281 
278 
490 
226 


42 
384 
375 


174 
476 
256 
412 
387 
272 
316 

92 


g2 
429 
311 
287 
356 
175 
508 
176 
472 


(ac) 47, 48, 63, 78, 85 


444 


188 


409 
437 
122 
325 
272 
131 
419 
478 


416 


" (ac) 265, (ed) 478 


400 
264 
207 
439 
414 
325 
187 
203 
284 
310 


284, (me) 308 


431 
286 


dust, hazards of. 285 
elevators 284 
handling equipment (me) 429 
hazards ‘ 285 
harvest in Russia, record 499 
moisture absorption by 275 
production in Russia . 300 
protection in storage (ed) 53 
protein content 275 
silo (me) 306 
standard, f.a.q. 278 
storage equipment 284 
texture of ; « 95 
Grapes in South Africa . 40, 301 
Grass drier (me) - 902 
fertilisers (ed) 316 
for lawns ; . gm9 
Grassland improvement. 93, 101 
production . 5 
Utilisation Committee (ed) . 438 
Great Artesian Basin, Australia 250 
Greece, commercial crops in . 163 
Green manures 255 
‘ Green ’ tea. F 483 
Greenhouse heater (one) 467 
Groundnut thresher (me) 503 
production, world (wer) 357 
Groundnuts, cultivating and market- 
ing . 201 
ideal soils for 160 
mechanical planting 160 
varieties of 160 
weed control for 202 
Growing Cotton (br) 169 
Field Crops (or) 302 
Guano 251 
Guianas, The 370 
Guide to Farm Management (br) 169 
H 
Hammermill (me) . 394 
Handbook of the Insect World 1 (mp). 466 
Harrow, disk ; 418 
serrated 495 
Harvester, forage (me) . 262 
power- -driven 43, 167 
Harvesting attachment (me) ; 81 
fruit 412 
machinery, grain ‘ . 280 
Haulm destroyer (ac) 312, 434 
Hawaii (ed) . é . 361 
conference on sugar-cane prices, 
Iloilo, 1957 162 
reclaiming exhausted land (ed) 226 
Hawaiian Sugar Industry, The 237 
Sugar Planters’ Association (ed) 53, 237 
Hay w. silage (ed) . ; 438 
Hazards of Grain Dust . 285 
Heat exchanger (me) 130 
Helicopter spraying 95 
Hellenic Cotton Institute 165 
Helminthsporium root rot (ed) 271 
Hemeleia vastatrix on coffee (coffee 
blight) : 60, (br) 168 
Henry Doubleday Research Associa- 
tion 382 
Herbage legume research at Abe ry st- 
wyth : 103 
for pastures (ac) , . «7 
Herbicides 3, 47, 48, SI, 53, 62, 66, 71, 
85, 93, 219, 265, 298, 355 
See also under Weedkillers 
for cotton in U.S.A. 14! 
mode of action 68 
rotation of 69 
substituted urea . , . 328 
Hevea brasiliensis. See under Rubber 
Hexadecanol (ed) 89, 250 
High-quality Groundnu‘s for Direct 
Consumption: 
Part I 159 
Pact iI . . 201 
Hill land reclamation 204 
Hillier process (coconuts) (e d) 316 
History of nitrogen fertilisers . 251 
of research on trace elements 290 
ois 









































































































































































Holland, fertiliser consurmption 
Homo sapiens, fate of (ed) 
Hop Research (np) 
Hormone weedkillers 
for cactus (ed) , 
Hormones, —_— to coconuts 
(ed) . 
Hose, plastic (me) . 
Humidity determination , 
Hungary, need for relief measures 
(ed) . 
Husking and ‘splitting coconuts (ed) . 
Hybrid maize, FAO meeting on (ed). 
Hydraulics in agriculture (me) 
Hydrogen sulphide, toxicity of (ed) . 


ILO, hazards of grain dust. 
Imperial es of on Agri- 
culture 
Implements, corrosion of 
Importance of Good Drainage 
Improving the F.A.Q. Wheat Sample 
Impurities in grain ‘ i _ 
Inch-metric problems 
Indexing, scientific (ed) . 
India (ed) 
cattle in (ed) 
legumes in 
metric system 
research on coconuts (ed) 
spice production in (ed) 
sugar-cane breeding 
cultivation. 
technical aid (ed) : 
Indian Central Cotton Committee ; 
Indore process (ed) 
Industrial Revolution, the 
Insecticidal smokes 
Insecticides 3, 48. 60, ¥8, 8s, 131, 
175, 355, 471, 472, 597, 
aerial spraying of 5 ' 
for grain protection (ed) , 
revival of natural ‘an—«, (ed) . 
toxic (ed) . , 
Insects on cotton in U S.A. 
on groundnuts 
Institute of Tropical 
proposal for 
Inter-American Institute 
cultural Sciences (ed) . 
International Association of 
Crushers 
Co-operation Administration, on 
Pakistan (ed) . 
Federation of Agricultural 
ducers (ed) 
Grassland Congress, Seventh, New 
Zealand 
Geophysical Year (ed) 
Potash Institute (ed) 
Rice Commission 
Tea Agreement (ed) . 
Wheat Control Board (ed) 
Inter-row weeding 
Introducing a New Crop Protection 
Chemical . 
Inundation by sea (ed) 
lonised field for dusting 
Iron chelates 


‘Agriculture, 
of Agri- 


Seed 


Pro- 


deficiency 291, 


deficiency in paddy soils (ed) , 
Irradiated foodstuffs, safety of (ed) . 
Irrigation, by atomic energy (ed) 

for groundnuts . 

frequencies : 

in the Dominican Republic 

in Israel 

in Madras State 

in Rhodesia 

in South Africa 

in Sudan . 

in Uganda , 

of agricultural lands 

of citrus in South Africa 

of cotton in U.S.A. 


514 


(ed) 91, 


381 
318 
465 

68 
477 


272 
213 
198 


52 
317 
269 
173 
271 


285 


148 
246 
208 
278 
281 
421 
181 
361 
224 
481 
421 
272 
400 
242 
495 
402 
148 
180 
417 
444 
132, 
508 
55 
53 
§1 
138 
141 
160 


272 
272 


162 


360 


256 
362 
438 
233 
180 
360 
414 


451 
225 
205 
296 
2904 
271 
136 
136 
160 
195 
462 
350° 


186 
199 
419 
420 
I9I 

40 
142 


of sugar 

oscillator unit (me) 

pipe coupling (me) 

sprinkler . 

world figures (ed) 
Israel, farming in . 


| 


Jaggery 
Japan, acreage per capita (ed) 51, 
agriculture in 
increased consumption of wheat in 
(ed) 
population of 
Jats of tea , 
Jungle Clearance and Reclamation . 
felling by chain 


Kafue Flats, food project 
Kale, Marrow Stem (ac) 
Kenya, legumes in 

production of pyrethrum (ed) 
Khandsari sugar 


f. 
Labour v. machines, in China (ed) 
Ladder, motorised : 
Lalang eradication 
Land classification 
fragmentation 
requirement per capita 
Smoothing : 
tenure in Japan 
Language barrier, the (ed) 
Lantana, control of 
Lateritic gravel (ed) 
Latex, constitution of 
processing of , ; 
production, stimulation of . 
Latex-bearing trees , 
Latin America, nuclear research (ed) 
Lawns and Chemistry ; ‘ 
fungal diseases in 
insect damage 
weed control in , 
Legumes and annual crops 
and pastures 
and tree crops 
new strains of , 
research at Aberystwyth 
in tropical agriculture (ed) 
Leguminous trees and pastures 
and perennials 
Lest We Forget (colonialism) (ed) 
Levelling and smoothing, land 
Ley farming in Australia 
Libya, cultivation of groundnuts 
groundnuts in 
Lightning damage (ed) " 
Lime (ed) . , ; 361, 
Liquid fertilisers (ed) ; 
Little Rock (ed) . . 
Living from the Land (dr) 
Location of Wheat Growing . 
Locust : (ed) 224, (np) 
‘ The Ruthless One ’—film 
Locusts, FAO co-ordinating centre 
in Ethiopia (ed) 
Logarithmic sprayer 
London tea auctions (ed) 
Long Ashton Research Station 
293, ("p) 
Loss in crops through rats (ed) 
Lucerne ‘ ‘ 5 
and clover 


M 


Macaroni, quality of 
Macedonia- Thrace, agricultural pro- 
duction of ‘ : ; 
Machine Age, the (ed) : 
Machinery and equipment 81, 125, 
213, 259, 305, 353, 391, 427, 467, 


(ed) 477, 


204, 


239 
129 
127 
194 
402 
348 


242 
475 
374 


374 
482 
187 
188 


186 


434 
480 


242 


315 
412 
492 
184 
404 
183 
424 
375 
439 
447 
401 
145 
146 
492 
144 
272 
319 
320 
320 
319 
481 
479 
480 
102 
103 
476 
480 
480 
135 
424 
98 
159 
201 
138 
402 
318 
475 


166 
502 
70 


321 
180 


466 
271 
104 
295 


277 


165 
399 
171, 
503 


World Crops, Decem'er 1% 


small-scale (ed) . 475 
Macro-nutrients (ed) 225, 289, 243, 318 
Madras State, agricultural develop- 


mentin . : : 33 
Maize in South Africa . . . 301 
in West Africa (br). ‘ . 426 
production in Russia . ‘ 500 
thresher (me). : ‘ 305 
ultra-low-volume spraying . > 
world record crop (wer) ; . 221 
Maintenance, preventive ’ . $10 
Major elements (ed) ; ‘ . 228 
Malaya, introduction of rubber . = 
legumes in . 480 
Malayan rubber industry (ed) . 47% 
Malthus : ‘ ' . 183 
Managil canal, Sudan . ‘ - 419 
Manganese deficiency : . 204 
Mansfield process (ed) 89, 250, 360 
Manure spreader (me) . ; . 430 
Manuring of coconuts. ‘ - 379 
of Sugar-cane, The (6r) ‘ . 168 
Marginal lands (ed) , ‘ . 226 
Marine algae, utilisation of . . 340 
Market fluctuations, tea (ed) . a Oe 
for Agricultural Equipment in 
Africa . ‘ é , . 414 
Marling , . 185 
Marram grass in New Zealand 209 
Marsh reclamation : ‘ . 186 
Mass migration of termites. 442 
Master of damage (the rat) (ed) . 270 
Mechanical control of cactus (ed) . 477 
harvester, beet (me) . : . 260 
harvesting of cotton . ‘ . 
of Tea Leaf . . : . 
saw (me) . ' ‘ , . 469 
sower : ‘ , , . 209 
tea croppers : . ‘ . 156 
thinning (me) . ‘ ‘ . 260 
weeding (me) . ‘ , . 353 
Mechanisation, cost of . 
in the Dominican Republic | . 463 
in sugar industry : ‘ . 240 
of agriculture. ‘ : . 1% 
of Australian agriculture. . 99 
of Rice Production, The . . 233 
of Tree Food Crops . . . 4i 
of Tropical Crops (or) ; . 257 
resistance to. P . 403 
sugar-beet , , . 23 
Mechanised composting (me) . . 391 
planting of grass . ‘ . 20 
Mesopotamia . 196 
Methyl bromide for bollworm (ac) . 47 
fumigation (ac) , ; . 444 
Mexico (ed) . : . ‘ . 361 
Mice, control of . ; . . 288 
damage. . 7 


" (ac) 132, (ed) 225, 284, 
293, (ed) 401, 492 


Micro-nutrients 


Micro-organisms and nitrogen . 295 
Milk, increased production in Russia 
(ed) . ; : . 
yield in India (ed) , ‘ . 2a 
yields, New Zealand . . 20 
Mill, grain for laboratory (me) . 1 
Milling and nee quite . 28 
rice . : ; . 48 
wheat , ’ , . 24 
Mineral nutrients (ed) . : . 235 
status of soils ‘ 284 
Minor element deficiencies. See 
Micro-nutrients 
Mixer, drum (me) ‘ . oF 
Modern Coffee Production (br) . 6 
Moisture and plant growth . & 
meter (me) 468, 593 
determination of, in soil (ed) §! 
Molasses as cattle feed (ed) . 2a4 
Molybdenum . (ed) 226, (ac) 312, 355 
(ac) 47 
deficiency ‘ ‘ 255, 292, 
Mounds, termite , . 4 
Mower gang (me) . P . + 
Mulches (ed) ; , . 
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185 
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12, 355 
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Mulching machine 415 
of Vegetables (np) : . 389 
‘Multum in parvo’ (trace elements) 293 
Myxomatosis, effect diminishing 
ie oe 74 
in Australia III 
N 
National Anti-Corrosion Exhibition 
and Convention (ed) 399 
Institute of Agricultural Botany 
(ed) 360 
of Agricultural Engineering (ed) 
399. 422 
research on grain . 286 
testing service in East Africa 42 


Vegetable Research Station (np) 390, 456 


Nationalisation of tea industry (ed) . 135 
Natural Rubber Development Board 146 
rubber industry . 491 
Nematocide (ac) 265, 507 
Nematode control (ac) : 175 
Nests, ant 443, 444 
New Guinea, bananas i in 456 
mechanisation of tea 158 


New Publications . 44, 80, 122, 168, 210, 
257, 302, 351, 388, 425, 464, sor 
New Zealand, aerial farming in (ed). 4 


‘badlands ’” (ed) 226 
bees and pesticides (ed) 437 
forest fire fighting 490 
grassland production in 255 
legumes in , 479 
reclamation of dunes ‘ , - 209 
Nigeria, market for agricultural 
equipment in 416 
Nile, waters from . 419 
Nitrate-reductase . 295 
Nitro-chalk - 252 
Nitrogen content of fertilisers | 252 
Fertilisers for Plantation Crops 251 
fixation . 2)5, (ed) 476 
by lightning (ed) : 138 
for cereals (ac) . 219 
metabolism 294 
removal per acre 254 
starvation, symptoms 251 
uptake 254 
Nodules on legumes (ed) 476 
Nomogram, grain drying (me). 469 
Norway, nuclear research (e2). 272 
Nozzle performance (ed) . . 4 
Nozzlescope (me) . . 427 


NPK fertilisers (ed) 225, 289 293, 318 


liquid applications (ed) 318 
Nuclear energy (ed) 272 
Nursery for paddy 487 
Nut grading (me) . 262 

grass, control of 447 
Nutfall, coconut (ed) 272 
Nutmeg i in India (ed) 400 
Nutrient interactions 295 

mixture, complete 293 

spraying (ed) 182 
Nutrients, plant, liquid (ed) 318 
Nyasaland (ed) . ; 359 
Nylon for fishing . 327 
0 
Dat variety survey, U.K. (ed) . 27° 
Oats, rust- -resistance developed by 

radiation (ed) 136 
Vil aids Agriculture 449 

from fresh coconuts (ed) 316 

in Venezuela : 369 
Qils and fats (ed) . - 362 

and Oilseeds (np) 123 
Olive production in 1956 (wer) 313 
0; eaf spot disease 63 

ives in Greece 163 
Dranges i in Brazil . 386 
Orchard irrigation. 197 
orehards, ultra-low-volume spraying 62 

Organic fertilise rs : 253 
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fungicide (ac) 396 
pesticide (ac) 396 
weedkillers 458 
Overseas study . 461 
Oxidation measurement of quality 
(ed) . - 317 
Oxy-acetylene flame for cleaning farm 
implements (ed). ; : gl 
Pp 
Paddy harvesting . 235, 488 
soils, H,S in (ed) 271 
transplanting 235 
yields 488 
See also under Rice 
Paint, protective 408 
Pakistan (ed) 223 
food situation (ed) 135 
technical aid (ed) ‘ . 402 
Palms, spraying with hormones (ed). 272 
Paper chromatography 296 
ex sugar-cane (ed) 224, 241 
mulch, bitumenised (ed) 179 
sacking (ac) 312 
Paraguay 366 
Parkland into Pasture 423 
Parthenogenesis in sugar 246 
Pasture, encroachment of 93 
from parkland - 423 
improvement 101, (ac) 176 
irrigation . 197 
legumes ; 102 
Pasture spraying by air . 94 
in Argentina . 95 
in Australia 95 
in New Zealand 94 
Pastures and legumes 479 
in Africa . 94 
in Australia 330 
in Canada. 94 
in Texas 94 
world ; 93 
PCP (Pentachierephenci) 202 


Peat cutter (me) . - 430 
Penetration of Insecticidal Smokes 
into Model Nests 444 
Peru : 368 
demand for agricultural machinery 
in (ed) . : ‘ ‘ I 
Pesticide safety rules 241 
Pesticides 3, 74 
from sugar (ed) . 54 
names for 461 
Pests and diseases of cotton in U. Ss. A. 141 
of groundnuts 160 
of sugar-beet . 231 
of sugar-cane 238 
Petrol engine, fuel consumption (ed) g2 
pH and pasture legumes . 295 
meter (me) 263 
Philippines, coconuts (ed) 316 
rodent control in (ed) 270 
Phytosolarium (ed) 401 
Pineapple juice 387 
Pineapples and grapefruit . 387 
Pioneer peasant colonisation in 
Ceylon (6r) 351 
Piperonyl butoxide, a synergist (ed). 53 
Placement of fertilisers (ed) 438 
Plankton (ed) 182 
Plant analysis 295 
Breeding Institute (e d) 360 
cell metabolism 296 
destruction by termites 494 
disease forecaster 391 
growth stimulator " (ac) 26s, (ed) 478 
mutations, atomic energy and (ed) 272 


nutrients . (ed) 225, 37: 379, (ed) 401 
liquid (ed). . ore 
nutrition ; ; 289 
See also Fertilisers and Macro- 
nutrients 
population, sugar-beet 230 
Plantation waste products 384 


Plants, The ere of the Sudan 


(br) . 44 
Plastic mulches 179 
Platform driers for grain 286 
Plenty comes (ed) . 269 
Plough, 5-furrow . 415 
Poisons, rat . 287 
Polythene seal for silos (ed) 272 
Population growth 182 

increase in West Indies (ed) 138 

of Russia . ; , ‘ 497 

of South America 364 
Potash, foliar feeding (ed) 271 

production in Canada (ed) . 477 
Potassium nitrate . 251 

Symposium, 1956 (np) 389 
Potato planter (me) ; 174 
Potatoes, atomic radiation to " check 

sprouting (ed) 136 

in Japan . , . wa 

sweet, production of, in South 
Africa . i. ee 
Poultry, deep-litter system in the — 
tropics . , . 382 

litter from bagasse (ed) 224 
Pre-cleaning of grain 281 
Pre-emergence herbicides , 298 

Prefabricated farm buildings . 119 
Preservative for vegetables. (ac) 219 
Pre-war : post-war, report on aii 
(ed) . 317 
Prices of farm products (ed) . 92 
Principles of Agronomy (6r) 425 
Proctor barley 484 
wheat (ed) 360 
Produce fumigation . 356 
Productivity and population (ed) go 
world ‘ 93 
Profit from farming i in U.K. (ed) 3197 
Progress in the Dominican Republic 462 
in world agriculture (ed) 402 
Propagation, vegetative, new method 
of, for cocoa ; 38 
vegetative, of tea 30 
Protection of agricultural machinery 407 
of tractors ; ; . 188 
Protective paint 408 
Protein content of grain . 295 
wheat , 275, 288 
Puddling rice . we 
Puerto Rico, legumes in. 479 
Pulp, sugar-cane 241 
Pumice lands (ed) . 226 
soils, New Zealand 255 
Pump, air (me) 310 
portable (me) 127 
seal (me) . ‘ 262 
Pumps, centrifugal (me) 470 
irrigation (me) 309, 392, 430, 505 
submersible , Ig! 
underwater (me) 172 
Pyrethrins and piperonyl butoxide 
(ed) . ; ; 53 
Pyrethrum (ac) 175, 460 
in Ecuador : . 369 
revival of natural (ed) 51 
Q 
Quality in tea (ed) 317, 482 
in wheat ; . wg 
Quarantine, plant . 239 
R 
Rabbit, aerial spraying of poison 95 
clearance campaign 74 
in Australia III 
The (br) ; 123 
Radial driers for grain : . 286 
Radioactive contamination in the 
ground 112 
isotopes (ed) ; 272 
for soil moisture determination 
(ed) . 5 
waste, disposal . 115 
S15 
































































































culture (br) 





use of ‘ 
Radiometric assays : of fe rtilise: rs 
Rain making (ed) 
) i prevention of 
’ Rapeseed in — 
Rat poison 
Ratoon Rice 





hill land 

of Sand Dunes i in New Zealand 
Record world crops (ed) 
Rehabilitation of lands (ed) 


in agricultural engineering 
or demonstrations (ed) 
problems, groundnuts 
sugar-beet 
sugar-cane 

Reservoirs and dams 
in Australia (ed) 









s Resistance to Mechanisation 

Rheological properties of wheat 

Rhodesia (ed) , 
deep-litter system in 
Southern, tannin industry in 





", 

f Rice ; : 
f and human nutrition ‘ 
\ and le gumes 
ih 

; Culture in Japan (br) . 


FAO study 
Growing in 

: Territory 
growing in Greece 

‘ harvesting 

f in Japan 

in Spain 

indicus 

. japonicus 

' mechanisation (e d) 

wy milling 

' pests 

i production, improvements in 

7 production, world (wer) 

yea puddling . 

ratoon 

soils 

study group 

transplanting and after-care 

varieties 

in Australia 
in Spain 

, world trade in 

vt yields in Spain ; 

, yields in Tanganyika . 

a Ring-barking 

‘ Riparian rights 

Ripping and rooting 

; Rival world, the (ed) 

Rodent control in Philippines (ed) 

Root zone characteristics 

Roses, foliar feeding of (ed) 

i Rotary tiller (me) 

| Rotational grazing 

4 Rothamsted E xperimental 


Australia’s 


Station 


’ (np) 
"4 Rubber and legumes 

; art of budgrafting 

, clonal ; 

4 effect of tapping 

‘ forms of raw 
as from selected seed 
‘ -growing areas of world 


illegitimate seedlings 

in Ceylon (ed) 

J industry (ed) 

location and climate 

‘4 methods of reproduction 
‘ nitrogen requirements 


‘ 516 


Radioisotopes in Biology and Agri- 


A stunting , F 
1 Rats (ed) 270, 
4 in sugar plantations , 

Recent Advances in Residual Pre- 
y emergence Herbicides 
Reclamation, desert land 


Research, agricultural, in Australia . 
Association of British Flour Millers 


Residual and non- residual he rbicides 


Northern 


177; 


248, (ed) 


302 
277 
277 

89g 


377 
288 
227 
421 
287 
240 


298 
107 
204 
209 
360 
226 
110 
273 
484 
437 
203 
229 
237 
250 

89 
298 
403 
273 
359 
382 


247 


228 
489 
267 
234 

227 
271 
233 
249 
228 
108 
247 
489 
247 
247 
188 
195 
188 
439 
270 
198 
271 
392 
256 


390 
480 
150 
491 
492 


oil-extended ; 
planting, new, in Brazil (ed) 
in Sarawak 
Research Institute of Ceylon 
of Malaya 
reproduction by budgrafting 
root diseases of . ‘ ; 
story of the industry 
uses of 
vegetative reproduction of 
wood, tissues of. 
yields : 
Rural land utilisation 
Russia, cattle in (ed) 


492 


37 
255 
153 
145 
492 
144 
144 
492 
150 
145 
184 
225 


improved agricultural production 


(ed) 
‘Today 


52 
497 


See also under Sov iet and U ‘Ss. S. R. 


Russian comfrey 
Rusting and its Cost to Farming 
Ruthless one, the (ed) 


8 


Saccharum barberi 
officinarum 


spontaneum 


Sack cleaner (me) . 


Salt and soil (ed) 
concentration in soil 
Salvinia control in Ceylon 
Sand dunes, reclamation of 
Sarawak, rubber replanting in 
Saw, band (me) 
chain 
Scab moth on banana 
Scientific abstracting (ed) 


383 
406 
224 


242 
243 
243 
308 
225 
196 
450 
209 
37 
128 
469 
456 
181 


Scraper, trailed 186, 190, 213, 214, 424, 505 


Screening equipment for wheat 
Screw conveyor (me) 
Scrub clearance 
control in Germany 
Scythe, automatic (me) . 
Sea water, distillation of (ed) 
Sealed silage (ed) : 
Seaweed research in Scotland. 
Seed, aftercare (ed) . 
certified in Cyprus (ed) 
cleaning (ed) 
dressing 
dressings 
for groundnuts 
frost-resisting wheat (ed) 
potatoes 
pure 
testing 
Testing Station (U. K. ) 
Seeding, aerial 
Seedlings, germinating, 
from herbicides (ed) 


(ac) 266, 311, 


protection 


396, 


280 
395 
300 
325 
174 
136 
272 
330 
gI 
g2 
92 
472 
47 
202 
92 
I2!I 
97 
97 
97 
95 
of 


Seeds, improved germination through 


electricity (ed) 
Semolina, quality of 


Sesbania spp., use of in Madras State 33 


Settun (Burma) 
Share of land , 
Shirley Cotton Research Institute 
Shovel, mechanical (me) 
Shuttle dumper ‘ ‘ , 
Silage additive (ac) ‘ ' 31 
cutter (me) 
sealed (ed) 
Silent devastation . 
Silo driers for grain 
polythene envelope for (ed) 
Silos, portable (me) 
pre-fabricated 
Sludge, sewerage (ed) . 
Smallholders, machinery for (ed) 
Smithfield Show, 1956, report on 
Smoked rubber sheet 
Sodium arsenite, cactus control by 
(ed) . 
nitrate ° 
Soil Bank, U.S. (ed) 


crusting 


137 
277 


234 
183 
148 
171 
190 
I, 312 
427 
272 


246, (ed) 399 


286 
272 
309 
307 
316 
475 
17, 75 
146 


477 
251 
270 
194 





depth 
disinfectants (ac) 
fertility (ed) 
fumigant 


moisture 
deficit 
puddling 
salting 
samplers (me) 
types of New Zealand 


Soils and Soil Fertility ~ 
South Africa 


271 
(ac) 175, 265, 507 
improvement by termites 





185 


85 
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494 
196 
196 
194 
196 
174 
294 
257 
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15 : 
crops in 40, = ou 
water for crops of - 199 ' 

South America (ed) 359, 363 
ants in - 444 
leaf-cutting ants ‘(ed) : . 497 _F 

South Pacific Commission (np) 46, 170 " 

— ; ; 352, 465 " 

Soviet grain production 300 k 
Union, agriculture in . 497 
See also under Russia and U.S.S. R. - 

Soya-bean in Japan ; 377 a 

Spacing drill, beet (me) . 264 " 

Spain, rice in - 247 . 

Species of coffee 71 - 

Speed of harvesting 278 n 

Spices in India (ed) . 400 p 

Spray drift 69, 455 re 
gun (me) ‘ » 393 tr 
nozzles (me) 125, 412 vi 

Sprayed nitrogen (ed) 182 Sulr 
v- solid fertiliser (ed) 182 Sulf 

Sprayer, atomising (me) 469 sp 

Sprayer attachment (me) 310 Swa' 
folding (me) 171 Swa 
for strawberries (me) 173 Swe 
hop (me) ‘ ; . Swe 
knapsack (me) 81, 128, 503 Sydr 
logarithmic . . 204, 32! Sym 

for experimental work (ed) . = fre 
power (me) 506 Syne 
tower 413 Synt 
tractor-drawn 413 

-mounted (me) 353 T 

Sprayers and rainers 193 
crop (me) . ‘ 467 Tang 
miniature engines for . 454 Tapr 

Spraying, aircraft 55, (me) 83, 95, 17 for 

261, 392, 50 Tea ¢ 
concentrate . 454 auc 
fruit and ground crops i bas 
high- and low-volume % clo 
leaves with nutrients (ed) 27 con 
systems, aerial , cof 
with hormones (ed) 27 cos 
Sprayline, oscillating (me) 4 esti 
Sprays toxic ; 4 este 
Sprinkler design 19 foli 
irrigation . 194 hab 
for groundnuts 16 har 
Square irrigation (me) 214 b 
Stainless steel 40 me. 
Starch content of grain . 275 ind 
Steel, types of 47 i 
Steerage hoe (me) . 26; _ 
: 7 -ma 

Storage of apples 20 

io mor 
of sugar af nitr 

Storing wheat 2h on 
Strings to strangle (ed) . 40 Plas 

Substituted Urea Herbicides, The . 3 
pric 

Subterranean clover 255, 295, (ed) 47 

waters . see 
Subtractive diagnosis 225, 29: a 
Sucrochemistry (ed) : j Ree 
Sucrocrystallography (ed) au , 
Sucrose, spray-dried (ed) - & selec 
Sudan, The nee Plants of the tasti1 
(br) . . vs varie 
locust control (ed) a vege 
Managil Canal = Techni 

Suez, economic effects of crisis (ed). educ 

importance for agricultural trade train 
(ed) Termit 
Sugar as a food Part 
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crystals (ed) 


drying oils (ed) . 
271 effect on human body (ed) . 
5» 507 ester as digestive (ed) . 
494 detergents (ed) 
196 in plastics manufacture (ed) 
196 production, world (wer) 
194 in South Africa 5 
196 in thermo-setting plastics (ed) 
174 research (ed) . : 
294 Foundation, Inc. (ed) 
257 waste products (ed) . 
415 Sugar-beet es in the U.K. 
0, 301 in Japan ; 
199 machinery (me) . 
9, 363 mechanisation 
44 pulp, ammoniated (ed) 
437 Sugar-cane borer (ed) 
D, 170 Breeding in India 
2, 405 by-products 
50 harvesting of _ . 
497 in Dominican Republic 
in Hawaii : 
377 in Uganda 
264 irrigation of 
247 by artificial rain 
37! mechanical cultivation 
278 mechanised harvesting 
400 prices for 1957 . 
9, 455 research in Uganda 
33 trash : 
5, 412 varieties 238, 
182 Sulphate reduction in soils (ed) 
182 Sulphur (ac) . 
468 spray (ac) 
310 Swamp reclamation 
171 Swaziland irrigation scheme 
173 Sweden, nuclear research (ed) 
431 Sweet vernal, T.E. indicator . 
8, 503 Sydney, University (ed) 
4, 321 —— (Russian com- 
4 rey 
506 Synergist, for py rethrins (ac) 132, 
413 Synthetic detergents (ed) i 
413 
sft 
‘by Tanganyika, pyrethrum (ed) 
454 Tapping, bark consumption 
7 173 for rubber ‘ 
2, 50 Tea and legumes . 
45 auctions 
ns basket (me) 
mh clones 
Pa commercial jats of 
<h copper deficiency of (ed) 
22 cost of replanting (ed) 
432 estate capitalisation (ed) 135, (ed) 
455 estates, deterioration of (ed) 
107 foliar feeding of (ed) 
104 habitat of . 
160 harvesting by hand 
214 by machines . 
40 with shears 
x industry, nationalisation of (ed) 
io jats . - ; 
we liquoring properties 
° -making (ed) 
- morphology of . 
2h nitrogen requirements 
4 once ‘ tay ’ (ed) . : 
aah Plant, Selection of the 
4) v prices commission (ed) 
10 processing 
e203 quality (ed) 
“ quality of 
Po Research Institute of Ceylon 
- (ed) 135, 158, 
F selection of, by planters . 
P tasting (ed) 317, 
Po Varieties ; 2 


vegetative propagation of 
Technical aid (ed) 

education (ed) 

training (mechanical) . 

ermite, The: 

Part I 


224 
53 
54 
54 
53 
53 

267 

301 
53 
53 
53 
53 

229 

377 

428 

231 
54 

137 

242 

241 

421 

462 

237 

420 

239 

236 

240 

240 

162 

421 

495 

421 

271 

131 

395 

186 

227 

272 

294 

360 


383 
461 
362 


51 
146 
145 
480 
180 
593 
483 

28 
271 
135 
181 
476 
271 

28 
155 
154 


154 


135 
482 
482 
317 

30 
255 
317 

28 
180 
483 
317 
482 


255 

30 
484 
482 

30 
401 
399 
187 


441 
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Part II , 493 
Texas, evaporation from reservoirs . 250 
Thinning, mechanical (me) 260 
Threshing machine for groundnuts . 203 

paddy ‘ : 236 
Tillage in Sugar-cane 495 
Tiller, rotary (me) 259 


Timber destruction by termites 493 
situation in the U.S.A. (ed) ; 2 


Tobacco (np) 502 
Diseases and Decays (br) . 464 
With Special Reference to Africa 

(br) 44 
growing, Greece 163 
in Dominican Republic 462 
rising consumption (wer) 1977 
Tourmaline, for boron (ed) 316 
Tower driers for grain 286 
sprayer : 413 
Toxic pesticides, precautions ; 241 


(ac) 132, (ed) 225, 289, 
293, (ed) 401, 492 


Trace elements 


availability 295 
and livestock 297 
and micro-organisms . 295 
and nitrogen metabolism 294 
boron (ac) 175 
deficiencies (ed) 226 
in Australia 110 
in Plant Nutrition 289 
research in tropics 293 
spraying 60 
uptake. 295 
Tracer elements in | agriculture 277 
Tracers, use of (ed) 272 
Traction control unit (me) , . 506 
Tractor cabs (me) 306, 467 
cage wheels for (me) 433 
conversion linkage (me) . “2 
Tractor, crawler . 59, 188, 189, 419 
diesel (me) : : . 506 
high-clearance 504 
testing 422 
-mounted sprayer (me) 394 
power steering (me) . 125 
transfer of weight (me) 217 
tricycle (me) 468 
tyre girdles 423 
tyres (me) « gon 
wheeled " (me) 32, 131, 125 
Tractors for China (ed) 315, 422 
in Africa . 414 
in Brazil 385 
in Britain 424 
in Libya 160 
servicing . 410 
used in agriculture (ed) : 402 
Trade with South America (ed) 359 
Trailers, sugar-cane (me) 259 
Trailing bucket scrapers 190 
Transpiration, potential 196 
Transplanting paddy 235, 249 
Travancore-Cochin 379 
Tray driers for grain 286 
Tree food crops, mechanisation of . 411 


Triazones, weed control with (ed) . 4 


Trichloracetates of sugar (ed) . 54 
Tripolitania, groundnuts in 159, 201 
Tropical Agriculture, Institute of, 


proposed (ed) . P : - on 


Tropics, deep-litter system in 382 
trace elements in 293 
Truck, three-wheeler (me) 433 
Turf, care and maintenance 319 
for lawns . ; 319 
‘ Turkey nests ’” (ed) 360 
Turmeric in India (ed) . 400 
| Bi 
Uganda, legumes in 481 
sugarin . 420 
U.K., agricultural eviction (ed) 477 
usage (ed) ; 475 
deep-litter system in . 382 
use of liquid fertilisers (ed). 318 


See also under Britain and British 







Ultra-low-volume Spraying in Africa 
U.N. Economic Commission for 
Europe (ed) 
technical assistance (ed) 
Upland grazing (ed) 
Urea . : 
formaldehyde : . 
herbicides, substituted 
Uruguay (ed) ‘ ‘ 
U.S. Department of Agriculture, seed 
improvement by electricity (ed) 
U.S.A. acreage per capita (ed) 
agricultural usage (ed) 
cotton growing in 
distillation of sea water by atomic 
energy (ed) . ‘ 
fertiliser usage in (ed) 
irrigation by atomic energy (ed) . 
new terminology for fertilisers (ed) 
surplus disposal (ed) . ; ; 
timber situation in (ed) 
use of liquid fertilisers (ed). 
Use of 2,4,5-T and Related Weed- 
killers 
U.S.S.R. and Eastern Europe har- 
vests (ed) 
See also under Russia and ‘Soviet 


Vv 


Valencia, rice in 
Value of Legumes in Crop Associa- 
tions in the Tropics 
Valve, regulating (me) . 
Varieties of barley in U.K. (ed) 
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Write now for full details to: BRISTOL 


HILL FARMERS make more money with a Bristol ‘25’. 
Steep slopes can. be worked in any direction in 
absolute safety. Output per acre of marginal land, that 
cannot be cultivated by any other type of tractor, can 
be increased. This is no wild claim. Reclamation work 
of this kind has been done, and is being done, all over 
the world. Hundreds of hill farmers have benefited 


from a Bristol ‘25’. Why not you? 


Also for Forestry, Fruit Farming and Earth Moving. 


Whatever your work—reclaiming, earthmoving, 
forestry, cultivation of narrow rows—there is a 
Bristol ‘25’ to do it better, faster and at less cost. The 
Bristol ‘25° is available at nine different gauges, from 


37" to 613”. There is a Bristol to suit every job. 









= 17.84 a 








‘a 





in 3 slopes-up down 
and across” 





Powerful! cuts own weicut 


The Bristol ‘25’ has a drawbar pull of more than 2 tons 


Economical! 
Uses one third of a gallon per hour. Lowest fuel cost 
of all high power crawlers. The Bristol ‘25’ will do 
three hours’ heavy work on a single gallon. 

TURNS IN 


Manoeuvrable! OWN LENGTH 


The Bristol ‘25’ is the most powerful crawler for work 
in confined spaces. It’s as handy as a horse. 


Reliable! 


Proved the world over. At home, in Australia, New 
Zealand, Germany, India, Yugoslavia and many other 
countries, Bristol crawlers have proved themselves 
able to stand up to the heaviest jobs in extreme 
conditions. : 


BRISTOL ‘25’ 


TRACTORS LTD « P.O. BOX 3° EARBY « VIA COLNE « LANCS « ENGLAND 





HE HEAVYWEIGHT PULL 


































FOR WORK IN CONFINED SPACES 
The narrow gauge orchard and vine- 
yard model, only 3/t. wide overall can 
turn in its own length. * 














MORE WORK IN LESS TIME 
The Bristol ‘25’ with 14 cubic yard 
scraper, a combination that will do 
more work in less time than any other 
outfit of its power and price. 








IDEALLY SUITED TO FORESTRY 
700 poles of thinnings extracted—fue/ 
cost 25/- @ typical Bristol ‘25’ 
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“NOW 


we've got one _man con- 





COME AND SEE THE 
NEW DEVELOPMENTS 
ON STAND 102 








trol on our Hedgemakers 
as well as our long reach 
and accuracy in cutting” 





BOMFORD BROS. LTD. 








PITCHILL 





EVESHAM 


Telephone: Harvington 362/3 






















ePORATE Man, 


GRANTED 1772 










“FAME” Brand Agricultural 
Machinery parts are famous all 
over the world. Years of service 
have proved that “Fame” Brand 
are the “best on earth”. Finest 
SHEFFIELD Steel and craftsman- 
ship in engineering combine to 
give you trouble free service. 
“FAME” Brand are Famous. 


Telephone 51914 & §1323 Sheffield 





S.8& J. ELTCHIAF LTD 


Soho Works, Broadfields, Sheffield 8 


Telegrams “Kitchin” Sheffield 8 | 


/ 
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Moisture Management 
LAND SMOOTHING- 





and DIRT MOVER 


Greatly Increases 
YIELDS PER ACRE 


LOCI At it hie, 





The Above Machines Are The New Eversman Model 329 


Eversman engineered fields mean more profits for farmers 
through greatly increased production per acre. Now the 
average farmer with his own tractor and at low cost can— 


1 Shape fields by grading down high spots, filling in 
low areas and pot holes that gather water and drown 
out crops. 


2 Build farm-over drainage ditches or grass water ways 
when needed to get excess rainfall off the land quickly, 


3 Increase production on irrigated land. Smooth level 
surfaces free of pockets, dead furrows and back fur- 
rows result in great savings in labor and water with every 
foot of ground producing uniformly. 


4 The Eversman with spring tooth attachment is also a 
complete TILLAGE TOOL which produces better seed 
beds at lower cost. For more details send for the two 
booklets shown below. 





There are 7 all purpose (mechanical or hydraulic) Eversman 
Models for all standard farm tractors... for Automatic Land 
Smoothing, Dirt Moving and Seed Bed Preparation. 


EVERSMAN MFG. CO. 


DEPT. E-55 - CURTIS AND FIFTH * DENVER 4, COLO. 
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GUNS 








KILL WEEDS 
KILL WEED-SEEDS 
KILL PESTS 


Ca 


~~ 


PARAMAJOR 
the world’s finest 


Flame Gun 


< 


sat 


, bs » 


tf \ 

Hy eg, 
COMPLETE 
MACHINES 
*‘HOODED’ AND 
WHEELED IN 
SINGLE AND 
TWIN VERSIONS 


All over the world the famous MCALLAN Flame 
Guns are helping to clear the ground for better 
crops. . . . Breaking the weed-growth cycle by 
destroying the weeds and killing the weed-seeds, 
instantly. . . . Exterminating pests. . . . Sterilizing 
disease-laden land and out-buildings. . . . Clearing 
forest firepaths. . . . Clearing fire-breaks round 
plantations. . . . Destroying diseased carcases. 
McCALLAN portable Flame Guns—particularly 
when mounted on wheeled chassis—are making 
all such clearing jobs easy and economical, for 
farmers, smallholders, commercial growers and 
municipal and private gardeners. MCALLAN 
specialize in Flame Gun Equipment, which is 
endorsed by leading gardening authorities. Each 
model is a complete self-contained unit. Average 
fuel consumption is about 1 gal. paraffin (not 
petrol) per hour. 


McAllan exclusive features include 


* Patented metering jet for perfect flame 
* Special design of burner for perfect control 
* Special ignition system for easy starting 


mealian 
‘HOODED’ FLAMEGUN 


EQUIPMENT 


Overseas Agency and Trade enquiries invited. All details from:— 


C. B. McALLAN (Engineers) LIMITED 
One of the Ewart Holdings Group of Companies 

EXPORT DIVISION, 2-5 OLD BOND ST., LONDON, W.!, ENGLAND 
Grams and Cables: GOFFANCO « PICCY ‘ LONDON 

Factory and Home Sales: Hersham Factory Estate, Walton-on-Thames, England 
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BLACKWELDER 


« SEA-MAGIC”’ 

































NEW Y ' 
| THE NEW FOLIAR SPRAY Marbeet Midget i> 4 I 
1 SUGAR BEET 

| A Seaweed Concentrate which HARVESTER 

One Man Operates 


@ Revolutionises feeding methods 


One man covers 3 to § acres per day. Records show daily 


production up to 100 tons, with 95% clean beets. “ Marbeet 


@ Overcomes trace element deficiencies Midget ” mounts on most wheel tractors of 25-35 h.p. Oper- 
1 ates under severe conditions of rain and mud. Savings pay 
@ Increases disease-resistance for “Marbeet Midget” in one season ! 

' Hundreds in service throughout the 


@ Gives heavier, earlier crops world since 1943. 


STEEL SQUIRREL 
for 4 major orchard tasks 
, Performs four major orchard tasks : 
Used in many countries overseas for such diverse crops Reduces cost of picking, pruning, 
as cocoa, tea, bananas, apples, grasslands, hops, etc. thinning and wiring. Self-propelled. 
Ride from tree to tree. Eliminates 
ladders .. . “Climbs” up or down 


Agents required in most other countries for this new and very profitable line at the touch of a lever. Built-in com- 
pressor powers air tools. Requires 
Writ2 for full details no skilled labor. 


- ‘. Other Agricultural Equipment ; 
Chase Protected Cultivation Ltd. | Sc ser arenes: to: spines, pease, surip top 








Portable Irrigation Pumpe 
49 Cloche House, Shepperton, Middlesex a 
BLACKWELDER MFG. CO. 
301 CLAY STREET - SAN FRANCISCO 11, CALIFORNI/ 






























SUN TRAC 
CABS INTERNATIONAL 


Eliminate 
the Elements 


FORDSON 
“ROADLESS’ 











NUFFIELD FERGUSON 














Four famous tractors with SUN TRAC CABS. A SUN TRAC CAB can 
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be supplied for any make of tractor. Piastidry hose is quickly laid and needs no maintenance. It can be 
A SUN TRAC CAB on your tractor means all-weather working— left lying wet in the open, across fields and broken territory, or in 
insurance against time loss through weather conditions— and through water courses, without deterioration. It is not 
protection of your labour and minimising of absences weakened by long exposure to strong sunlight, and it is resistant to 
through illness. attacks from insects, rodents and fungi. Plastidry can be stored 
Of soundest steel construction, SUN TRAC CABS are designed to anywhere; it coils flat— a coupled mile-length of 6” diameter hos: 
give maximum useful visibility for the operator, maximum insulation can be carried on a single 5-ton standard truck. 
and adequate ventilation. 
It will pay you to learn more about SUN TRAC CABS! Write: For further details opply to — 
TRACTOR SUPPLIES LIMITED BTR Industries Ltd 
Willenhall Road, Wolverhampton BRITISH THER MOPLASTICS & RUBBER MANUFACTURE*S r 
Staffs, England MERGA HOUSE VINCENT SQUARE, LONDON S.w.! RA 
D1244 
Wer 








Produce a better quality scientific 
processed Copra—free from mould, 
no discolouration and evenly dried 


throughout. 
Desiccated Coconut Dryers for a 
higher grade product at a reduced 
cost. These Chula dryers produce 
1,500 Ibs of desiccated coconut per 
ly day. 
et 
- Huttenbach rubber machinery 
ay proven for over 30 years and 


frictionless bearings. 


Rubber 





TYNESIDE FOUNDRY 
& ENGINEERING CO. LTD. 


Elswick, Newcastle-upon-Tyne, 4 
TEL.: 33201 








available in both hand and power 
driven models. Sheeters with special 
patented arcuated rolls, running on 


SENBBOE pgchinery 


For further particulars write to: 























SELECTIVE 
WEED KILLERS 














2,4-D SPRAYS AND DUSTS 
2,4,5-T ESTER SPRAYS 
2,4-D ESTER SPRAYS 
BRUSHWOOD KILLER 

DNOC SPRAYS 
CMPP SPRAYS 
MCPA SPRAYS ‘ 











BURT BOULTON & HAYWOOD LTD 


AGRICULTURAL & HORTICULTURAL EXPORT DEPARTMENT ‘ 








CRABTREE MANORWAY - BELVEDERE - KENT - ENGLAND , 











TRUSTY 
Rollin the 


@ Suitable for hard stony ground. 
@ Well balanced for easy handling. 


24/3 H.P. Standard Machine 
£115.0.0 


3 H.P. Standard with Reverse 
£135.0.0 











* Full range of 
equipment 


PTRACTORS (LONDON) 
The White Hse., Bentley Heath, Barnet, Herts. Barnet 9166 (3 lines) 
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READER SERVICE 


To obtain information on any products mentioned in the 
editorial or advertisement pages of this issue, please com- 
plete and clip this coupon and post it to: 






Reader Service, 

WORLD CROPS, 

Leonard Hill House, Eden Street, 
LONDON, N.W.1, England. 

















Product or Advertiser 
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No return visit for these would-be 
intruders— a Wolseley sees to that. 
Wolseley Electric Fencing which is 
so effective against domestic stock 

is being used with complete 
success to keep out most kinds of 
wild animals. This low priced 
fencing means that crops can be 
protected from wild pig, baboon 
and other animals, where the 


cost of conventional fencing 













would be prohibitive. 





WOLSELEy 






Send today for further particulars of 


ELECTRIC FENCING BY 







WOLSELEY ENGINEERING 
WITTON BIRMINGHAM 6 ENGLAND Tel. 


LTo 
EAST 0435 








CEREAL STORAGE 
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Conder 










Installation 


CONDER SILOS are formed by the assembly of 
prefabricated panels of heavily stove enamelled steel 
plate, and are supplied with or without Drying and 
Conveying Equipment. Standardisation of panel 
size makes for economy, ease of handling and erec- 
tion. Installations can be within an existing building, 
as acomplete plant with integral roof, or housed in 
Conder Steel Structures. Prices and illustrated 
Brochure 123 free and post free from: 


Conder Engineering Co. Lid. 


Winchester, England Telephone 5095 (5 lines) 





























[21 seven MEDAL «so §=6ROYAL SHOW 
AN OUTSTANDING PRODUCT, BASED 


> ON A_ BRILLIANT INVENTION re} 
e zw 
,2| «6 99 | 20 
2 > ~ zs 
Om w™ 
co - = 
. INSTANTANEOUS >= 
27 MOISTURE METER + 
< = 
4 > 
. = measures the true moisture content of grain $ = 
IN SEALED SACKS, IN BULK or SAMPLES zo 
: O< 
. within 5—10 seconds > 
. Covered by Potent Protection in 15 countries 
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SCOTLAND 


SCOTMEG WORKS 
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TRACTOR AIR PUMP 


FOR RAPID TYRE 
INFLATION, SPRAY 
PAINTING, ETC. 
Low cost, high perform- 
ance: capacity 150-Ib. 
per sq. in., output 3 cu. 
ft. per min. Instantly 
fitted to any tractor 
power take-off shaft— 
also suitable for belt 
drive. Please write for 

illustrated leaflet. 








Supplied complete with 18 ft. air hose and 
adjustable tyre chuck. Thousands in use. 


LAWRENCE EDWARDS & CO. (ENG) LTD. 
KIDDERMINSTER, ENGLAND 
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@ , ; @ 
© Two important books on essential crops PY 
a Agriculture of the 3 
@ A. C. Barnes, C.M.G., B.Sc. (HONS.) VICT., F.R.1.C C 
@ An authoritative practical manual based on exten- . 
© sive agricultural, administrative and research e 
© experience. The development of sugar-cane @ 
agriculture is traced, modern practice described and : What. 
© future possibilities discussed. Demy 8vo. x + 392 pages @ 
© | Illus. 42s. net. Postage 1s. 4d. Inland. 1s. 2d. Abroad 4 RATS( 
| 4 — 
: Modern COFFEE SF an 
@ Production a ° 
© A. E. Haarer, F.L.S., DIP. HORT., R.H.S. @ : Ip 
© Starting with the early history of coffee. Mr. Haarer @ Ec 
discusses at length all aspects of coffee production. a 
@ There is detailed information on cytology, . Der 
© genetics, environment, shade, lining and holing, @ O 
pruning, care and maintenance, harvesting, 4 h 
@ diseases, pests, etc. In addition, production in ¥ gri 
© Africa, Asia and the Antipodes, and the Western @ Cu 
Hemisphere is dealt with in greater detail in a ~ 
© separate chapters. {Royal 8vo. xiv + 467 pages. Illus. 56s. . € 
© net. Postage 1s. 9d. Inland. 1s. 84d. Abroad © = 
; 0: 
S| LEONARD HILL [BOOKS] LIMITED | fj 
@ 9 Eden Street, London, N.W.1 ) LEC 
4 __—_—__ ns Seen 
‘ fa , 
RCCCCVCCVCECCCOVL®O OG” OY - - 
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N.V. PHILIPS-ROXANE 


PHARM.-CHEM. IND. , DUPHAR” 
P.C. HOOFTSTRAAT 173 
AMSTERDAM - HOLLAND 
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BASIC PRODUCERS 
OF AGRICULTURAL CHEMICALS: 





APPLY FOR PARTICULARS. 
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2, 4,5-T, LINDANE, BHC, NAPHTYL ACETIC ACID 
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RIS PRODUCTS 


WILL PROTECT YOUR CROPS 
IN STORAGE 


AGAINST INSECT 
and RODENT PESTS ste 
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Whatever your pest problem — consult RATSO URIS 
RATSOURIS LTD., 50 CENTRAL STREET, LONDON E.C.! 
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IMPROVING THE WORLD’S GRASSLANDS 
Edited by A. T. Semple 


Demy 8vo. xiii + 147 pages. Illustrated. 10s. 6d. net. Postage extra 

Over one-fifth of the earth's surface is covered by 
grasslands. A large part of this vast expanse, parti- 
Cularly in the semi-arid and subtropical and tropical 
regions, is not used to the best advantage, and indeed 
« there has been and still is a great deal of misuse and 


bad Management. This book sets out to rectify the 
Position. 


Obtainable through your usual bookseller 


LEONARD HILL [BOOKS] LIMITED, 9 EDEN STREET, 
LONDON, N.W.|! 








Enon» 


8 
N 
Onn 





Stand No. 105 
SMITHFIELD SHOW 
EARLS COURT 
December 2—6 
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DUDLEY 3346 





ALL TYPES AVAILABLE 


Flexible Tine 

Chain and Spike 

Zig-Zag 

Chain (both Square and Round 
Link) also all patterns of 
Harrow Tines 


ESTABLISHED 1750 











FAMOUS FOR GENERATIONS 








VICTOR STORMGUARD 
TRACTOR CABS 





Over 40 Models in production 

Ferguson, Ford, Nuffield, County Crawler, 
Loader Cabs and for special equipment. 
full particulars call at Stand 315 
Smithfield Show or contact the manufacturers. 


THE VICTORIA SHEET METAL CO. 


SPRING HILL - WELLINGTON «+ SALOP + ENGLAND 


For 
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Telephone: Wellington 864 
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(ADVERTISEMENTS 


‘WORLD CROPS,’ LEONARD HILL HOUSE, EDEN STREET, LONDON, N.W.1 


ENQUIRIES TO THE ADVERTISERS 





WHEN ADDRESSING 


PLEASE MENTION 








OFFICIAL APPOINTMENTS 


APPLICATIONS are invited for a Pineapple 
Agronomist at a recently established Experiment 
Station on deep peat soil in Johore, Federation of 
Malaya. ‘The Agronomist will be required to take 
charge of the Station and to plan, execute and 
report experimentation in the cultivation of pine- 
apples on deep peat soils recently cleared of forest. 
Candidates should have a degree in Agriculture or 
the Agricultural Sciences and postgraduate training 
in crop agronomy and experimental methods. 
Experience in tropical crop experimentation will 
be an advantage. Salary at present exchange rates 
£3,300 per annum; passage paid for appointee, 
wife and children on first appointment and on 
final retirement. Leave with pay 45 days per year, 
accumulatable up to four years. Provident fund 
deductable at 5% per year, emplover contributing 
I-10 years’ service, 10°); 11-20 years’ service, 
15°); and 21 years’ service, 20°. House pro- 
vided on Station in Johore (approx. 50 miles from 
centre of Singapore) at monthly rent of £8 15s. od. 
Medical and hospitalisation fund. Salary liable to 
income tax at present rates, approx. £360 p.a. 
for married man with one child. For further details 
write: Chief Executive Officer, Malayan Pineapple 
Industry Board, Government Offices Building, 
Johore Bahru, Johore, Federation of Malaya. 








AGRONOMIST, DEPARTMENT OF 
AGRICULTURE, UGANDA 


To collect and study herbage plants and to pursue 
generally the improvement of ley grazing. 


Candidates must have at least a second-class 
honours degree in Agriculture or Botany with two 
years’ postgraduate training or experience leading 
inter alia to a sound knowledge of experimental 
method. 


Appointment on probation to the permanent 
establishment with total pensionable emoluments in 
range £939 to £1,863 per annum, cr may be on 
contract terms if preferred. 


Free passages on appointment and leave for 
officer, wife and dependent children up to a total 
cost not exceeding three adult fares. Partly furnished 
Government quarters available at moderate rental. 
‘Taxation at local rates. 


Apply, giving brief particulars, to Director of 
Recruitment, Colonial Office, London, S.W.1, 
quoting BCD /63/9/020. 
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OFFICIAL APPOINTMENTS 





DEPUTY DIRECTOR OF AGRICULTURAL 
RESEARCH 


FEDERATION OF NIGERIA 


To take charge of one divi sionof the Federal 
Department of Agriculture (Botany, Entomology, 
Soil Chemistry, Agronomy or Plant Pathology) and 
to assist in the administration of the Department. 
Would be expected to engage in research himself, 
to help in the co-ordination of the research pro- 
gramme of the Department, and to act for the 
Director during the latter’s absence. 


Candidates must have a good honours degree in 
some branch of Natural Science with considerable 
research experience. Appointment on contract 
gratuity terms at a salary of £2,448 consolidated, 
with a gratuity of £37 10s. od. for each completed 
period of three months’ satisfactory service payable 
on completion of engagement. Free passages for 
officer, wife and up to two children under 18 on 
appointment and leave. Government quartets, 
when available, at moderate rental. ‘Taxation at 
local rates. 


Apply, giving brief particulars to Director of 
Recruitment, Colonial Office, Great Smith Street, 
London, S.W.1, quoting BCD /63/14/042. 


FOREST BOTANIST, NORTH BORNEO 


Duties will include production of field keys and 
a field flora, preparation of field notes on material 
collected for the herbarium of which he will be ip 
charge, also supervision of local staff. 


The candidate must have a University honour 
degree in Botany and preferably a Diploma jp 
Forestry with practical experience as a botanist jn 
the field. Appointment is on probation to the 
permanent and pensionable establishment or on 
contract/gratuity terms. Salary, including induce- 
ment addition, in the range £1,302 to £2,324 
Gratuity, payable on completion of contract, a 
rate of 15% of final basic salary for each completed 
month of satisfactory service. Child allowance a 
rate of 74%, of basic salary, subject to maximum 
of £140 per annum, payable to married officer with 
a child or children under 18 years. Free first-class 
passages for officer/wife and up to three children 
under 18 years on appointment and leave. Quarters 
normally available at moderate rental. 


Apply, giving brief particulars, to the Director 
of Recruitment, Colonial Office, S.W.1, quoting 
BCD /61/21/06. 





BUSINESS OPPORTUNITIES 








PROTECT YOUR CROPS 


by ensuring a fertile soil. Consult 

MASKELLS for Moisture Retaining 

and Humus-forming Organic Man- 

ures and Compounds. M.C.P.A. 

and all Weedkillers, Insecticides, 

Pesticides etc. supplied at Com- 
petitive prices. 


Quotations by return. 


MASKELLS 
DIRLETON ROAD WORKS, LONDON, €.15 











MOISTURE TESTING—IN 3 MINUTES 
‘SPEEDY ’ MOISTURE TESTER determines 
moisture contents of soil, chemicals, grain, without 
electricity or skilled labour. Completely portable 
and inexpensive, simple to operate. Complet 
£27 10s. Order direct or send for illustrated leaflet 
to Dept. (W.C.4), Thomas Ashworth & Co. Ltd, 
Vulcan Works, Burnley, Lancs. 





SITUATIONS VACANT 





A number of interesting vacancies on major pro- 
jects in Central Africa and other parts of the world 
available. Details from, Personnel Officer, Pte. Bag 
149 H, Salisbury, S. Rhodesia. 





MISCELLANEOUS SALES 


TIME RECORDER RENTALS LTD., 157-15 
Borough High Street, London, S.E.1. HOP 223° 
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Demy 8vo. xiii + 147 pages. 


Over one-fifth of the earth’s 


grasslands. 


LEONARD HILL [BOOKS] LIMITED 


IMPROVING THE WORLD’S GRASSLANDS 


Illustrated. 

surface 
A large part of this vast expanse, particularly 
in the semi-arid and subtropical and tropical regions, is 
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not used to the best advantage, and indeed there has 
been and still is a great deal of misuse and bad manage- 
This book sets out to rectify the position. 


9 Eden Street, London, N.W.| 


Edited by A. T. SEMPLE 




















“CRAVEN” 


Sprayers and Dusters 
for all Crops 


W. J. CRAVEN & CO. LTD., 
EVESHAM, ENGLAND 




















“Tornado Jet” | 
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No Repairs 
For This 
CAT* Diesel 
Engine 

In 3 Full 
Seasons 
Of Work! 


Endurance... a leading quality of Caterpillar products! 


This Cat Diesel Engine supplies dependable 
power for an entire cotton gin that produces 120 
bales per 20-hour day. Another engine of the 
same make powers an insecticide factory nearby, 
while yet a third is used for standby power. A 
Caterpillar D6 Tractor is used for general farm 
work and earthmoving. 

All of these machines are owned by Alfredo 
Roque V, of Managua, Nicaragua. He has used 
Caterpillar Diesel Engines and Tractors for more 
than 15 years. 

The service meter on his cotton gin engine, 
at the time of this picture, revealed 6476 hours of 
operation, without repairs. Only routine servic- 
ing, such as oil changes and filter replacements, 
has been necessary. The engine is simple to op- 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. e Caterpillar Americas Co., Peoria, Illinois, U.S.A. ¢ Caterpillar Overseas C.A., Caracas, Venezuela e Caterpillar of 
Australia Pty. Ltd., Melbourne « Caterpillar Brasil $.A., $40 Paulo « Caterpillar Tractor Co. Ltd., Glasgow, Scotland e Caterpillar of Canada Ltd., Toronto, Ontario 
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erate and is capable of burning the lowest cost 
diesel fuel available. 

There is a Caterpillar power unit available for 
you with the exact arrangement you require: in- 
dustrial engines and electric sets for cotton gins, 
sugar mills, hatcheries, pumps, and many other 
applications. Your Caterpillar Dealer welcomes 


your inquiry. 


CATERPILLAR’ 


*Coterpillor ond Cot are Registered Trodemorks of Coterpilior Tractor Co 
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